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A RETROSPECT OF THE YEAR 1897, 

In the year which has just drawn to a close the 
event of greatest international importance was the 
Greco-Turkish war. Whatever may have been the 
ulterior motives which prompted the leaders of the 
Greek government in the declaration and conduct of 
the war, there has never been a doubt as to the sin- 
cerity and bravery of the peasant soldiery. The loss of 
prestige which the ancient race has suffered in this un- 
fortunate struggle is to be attributed entirely to the 
wretched incapacity of the. political and military 
leaders, an incapacity which is rendered the more con- 
spicuous by the striking ability and bravery exhi- 
bited in one or two only too rare instances. To those 
who were looking for the speedy death of ‘‘ the sick 
man of Europe,” the unexpected efficiency of the Turk- 
ish army has come as an unpleasant surprise. The 
triumph of the Turkish arms has materially strength- 
ened the position of the Sultan in the game of European 
politics, and as far as Turkey is concerned the solution 
of the Eastern question is further off than ever before. 
Second in importance to this war is the border conflict 
which is being carried on in India between the British 
troops and the fierce mountain tribes of the northwest. 
In spite of the large force that has been led against 
thei, the rebel tribes are showing as bold afront as 
they did at the outbreak of hostilities, and the close of 
the year finds the situation full of grave possibilities 
for the British government. The insatiable desire of 
the younger civilizations to partition the countries of 
the older civilizations among themselves, either by 
open seizure, conquest, annexation, or so-called pro- 
tectorates, is manifest on every hand. England main- 
tains her hold on Egypt and is steadily pushing into 
the Soudan ; Germany has just seized a Chinese port, 
Russia has placed her fleet at Port Arthur; and 
even the United States is seriously considering a de- 
parture from her time-honored policy in the annexa- 
tion of Hawaii. The rebellion in the Philippines has 
been suppressed by Spain, but the Cuban struggle still 
drags wearily on, with no evidence that Spain is capa- 
ble of bringing it to a close. 

In the industrial world the year has been remarka- 
ble both for the promise which it gives for the future 
and the increasing prosperity which has marked its 
course. The steady. increase in our exports proves 
that we are strengthening our hold on the markets of 
the world, and in certain lines we are easily undersell- 
ing the foreign manufacturer in his own markets. 
Perhaps the most significant event was the securing of 
the contract to equip the new underground electric 
road in London by an American firm. This event 
caused a positive consternation among English electri- 
cal manufacturers. We have also secured large orders 
for mining machinery, locomotives, etc., from British 
colonies, the contracts being awarded in the face of 
active competition from the mother country. 

The year will long be memorable for two events 
which have contributed to restore confidence and add 
materially to the national wealth. Reference is made 
to the discovery of the extraordinary wealth of the 
Yukon gold fields and the phenomenal crops with 
which the Western farms have been favored. 

The year has not been conspicuous for any large 
number of works of magnitude that have been com- 
pleted in the field of civil engineering. London has 
seen the opening of the Thames Tunnel, which has 
the distinction of being the largest in diameter of any 
ever built, and Boston celebrated the opening of a 
street-car subway built to relieve the severe congestion 
in the heart of the city. The close of the year finds 
the impediments in the way of the construction of the 
proposed underground railroads in New York being 
gradually removed, and it is likely that early in the 
present year this stupendous undertaking, involving 
the expenditure of over $30,000,000, will be well under 
way. Preliminary steps have been taken toward the 
building of a tunnel connecting the lower end of New 
York with Brooklyn. Work has been prosecuted 
steadily on the new East River Suspension Bridge con- 
necting New York and Brooklyn. The caissons for the 
pier foundations are being sunk, and the contract for 
one of the anchorages has been let. This magnificent 
structure will have a central span of 1,600 feet ; it will 
provide six railroad and trolley tracks, two roadways 
and two walks for pedestrians. The total width of the 
floor will be 118 feet, and it will be carried by four 18- 
inch cables. A noble steel arch has been completed 
over the Niagara River to replace the fainous old rail- 
road suspension bridge, and early in the year the great 
four-track viaduct and drawbridge over which the 
tracks .of the New York Central Railroad enter New 
York City was opened. This is the largest four-track 
drawbridge in the world. Adjoining it is another 
massive drawbridge which crosses the Harlem on the 
line of Third Avenue. This structure, which weighs 
2,500 tons, has been completed this year and will shortly 
be thrown open for pubiic use. The contract has been 
let for the rebuilding of the historic Victoria ‘Tubular 
Bridge across the St. Lawrence River at Montreal, and 
before many months the work of replacing the anti- 
quated square tubes with modern pin-connected trusses 
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arch bridge was opened across the Wupper Valley at 
Mungsten, Germany. ‘The arch has a span of 524 feet 
and the total length of the bridge is 1,600 feet. A nota- 
ble event in municipal engineering was the opening of a 
station at Shoreditch, London, in which electric light 
is furnished by a plant in which the steam is generated 
by the combustion of city refuse. Increased attention 
is being given to the question of the disposal of city 
wastes, and the good work of this kind which has been 
done in New York has been duly chronicled in this 
journal. 

In steain engineering the most notable fact is the 
great revival of interest in that class of rotary engines 
known as stéam turbines, of which the Parsons, the 
Laval and the Dow are the best known. The Parsons 
turbine has been brought into worldwide prominence 
by its remarkable success in ship propulsion as shown 
on the torpedo boat ‘‘Turbinia.” The triple expan- 
sion turbines of this boat, which weigh only about 4 
tons, have developed 2400 horse power with a steam 
consumption of only 14 pounds per horse power. Ex- 
perience has shown that. the larger the motors the better 
is the relative performance, and the present year will see 
the launching of two boats for the Russian government 
that are to have a contract speed of 38 knots an hour. 
The tendency in steam engine practice is still in the 
direction of higher steam pressure and greater piston 
speed. A notable departure in boilers was the con- 
struction ‘of two nickel steel boilers for the United 
States cruiser ‘‘ Chicago.” The water tube boiler has 
continued to demonstrate its efficiency, and the suc- 
cessful trials of the ‘‘ Powerful” and ‘‘ Terrible ” of the 
British navy have demonstrated the great superiority 
of this type over the Scotch boiler, at least for naval 
purposes. 

The electrical engineer s‘ill continues to maintain 
his successful invasion of the fields once exclusively 
held by the steam engineer. This is very noticeable 
in the operation of factories and machine shops, where 
independent electric motors working directly at the 
machines are rapidly taking the place of shafting and 
belting, with a saving of space and a greater conveni- 
ence in manipulation. The electric motor is becoming 
simply ubiquitous, and it is being put toa thousand and 
one uses for which its compactness and mobility render 
iteminently adapted. Electric traction is also steadily 
supplanting steam traction on suburban and inter- 
urban lines, and the undoubted success of the third- 
rail system on the Hartford-New Britain lines of 
the New Haven Railroad has proved to the satisfac- 
tion of that company that it is better adapted than 
steam for such work. The only serious attempt to use 
electric traction on main lines is now being made in 
France, where the curious Heilman locomotive is being 
tested with what are reported tobe promising results. 
The third-rail system is also to be installed on the 
Central Underground Railway, London, for which the 
contract was let to an American firm this year. The 
great work of equipping some 50 miles of the street 
railways of New York with the underground trolley was 
earried out in the latter half of the year just closed, 
and work has been started on a huge central power 
house, which is to have a capacity of 70,000 horse 
power. The intention of the company which is mak- 
ing the change is to equip the whole of its 200 miles 
with the underground trolley, discarding the cable on 
its Broadway and Lexington Avenue lines. The util- 
ization of the world’s water power by conversion into 
electric current goes on apace, and the year has seen 
the transmission of power from Niagara to Buffalo ; thie 
opening of the great Lachine Rapids hydro-electric 
plant near Montreal, which is to have a capacity of 
20,000 horse power ; and the active construction of the 
great plant at Rheinfelden, Germany, which is to gen- 
erate from 15,000 to 18,000 horse power. The successful 
work which has been done in electric towage on canals 
is promising for its future extension. ; 

In recording advancement in the electrical field men- 
tion must be madeof the feats in high-speed telegraphy 
performed by Lieut. Squier and Prof. Crehore, who, by 
making use of the alternating current and special de- 
signs of receiver and transmitter, succeeded in sending 
messages over a wire at the rateof 1,200 words a min- 
ute. A sensational invention of the year was the de- 
vice of Marconi, a young Italian, who utilized the 
Hertzian vibrations for telegraphic purposes. He has 
succeeded in transmitting telegraphic messages over a 
distance of eight miles without the use of wires. The 
invention has been taken up by the British Post Office 
authorities, who are carrying out exhaustive experi- 
ments. 

In the broad field of transportation covered by the 
railroadand steamship there has been a steady advance 
during the past year. Railroad construction in this 
country has been carried forward on the conservative 
and legitimate lines which marked the operations of 
the previous year. Only about 2,000 miles of road have 
been built—a not inconsiderable amount judged by 
itself; but a small total compared with the reckless 
operations of a previous decade, when as much as 12,000 
miles was builtin asingle year. The plentiful crops 
and restored credit of the past twelve months have 
materially improved the finances of the railroads, and 
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in conjunction with a more economical administration 
are serving to redeem many properties froin insolvency. 
The remarkable activity of the German Atlantic steam- 
ship companies, and especially of the North German 
Lloyd and the Hamburg American lines, has resulted 
in the addition of several gigantic liners to the great 
fleet of transatlantic steamships. The former com- 
pany has placed on the route a truly magnificent ship 
in the ‘‘ Kaiser Wilhelm der Grosse,” which in the first 
few months of its service has captured every record on 
the ocean. On her maiden trip she covered 564 knots 
in one day, and on her last eastward trip she made 
the highest hourly average for the whole passage—22°34 
knots per hour. A sister ship, the ‘‘ Kaiser Friedrich,” 
was launched late in the year, and she is expected to 
make her first voyage early in the spring. The Ham- 
burg American line has placed in service the largest 
freight steamer in existence, the ‘‘ Pennsylvania,” and 
has also launched a sister ship, the ‘‘ Pretoria.” These 
vessels are nearly 600 feet long and have a loaded dis- 
placement of over 23,000 tons. The ‘‘ Oceanic,” a new 
express passenger ship for the White Star line, has also 
been laid down in the yards of Harland & Wolf at 
Belfast, and when she is afloat she will surpass many 
' of the dimensions of the ‘‘Great Eastern” herself. Her 
length will be 704 feet. 

The year has seen the launch and trial of two curi- 
ous boats of the ‘‘roller” type—one built by Bazin, in 
France, and the other by Knapp, in Canada. They 
were both built upon the theory that aship will roll 
over the water more easily than she will plow her way 
through it. Both have, so far, failed to verify the the- 
ories of their designers. Perhaps the most significant 
fact in marine transportation, in this country, has been 
the wonderful increase in the number and character 
of the fleet of vessels engaged in the carrying trade of 
the Great Lakes. In volume the American trade in 
these inland seas is greater than that on'the ocean, and 
the ships which have been launched in increasing nuin- 
bers this year have shown a great advance in size, 
speed and accommodation. 

In regard to naval affairs in the United States, 
the year has been quiet and uneventful, compared 
with its predecessor, when so many fine ships were 
placed in commission. The most notable addition to 
the navy has been that fine battleship the ‘‘ Iowa,” 
which made a speed of 17 knots on her trial, or 2 knots 
more than her contract called for. The ‘* Porter,” a 
torpedo boat destroyer, the first of the type to be built 
for our navy, made 28°74 knots on her trial, and has 
given good results during the time she has been in 
commission. The enforced trip of the ‘‘ Indiana” to 
Halifax, for docking, has resulted in an urgent de- 
mand for more dry docks, and this serious want is now 
likely to be met by the construction of nearly a dozen 
dry docks of various dimensions. 

Among foreign nations England and Japan are con- 
spicuous for the vast additions which they are making 
to their fleets. The former, in spite of her present 
enormous fleet, continues to build newships in increas- 
ing numbers, the appropriation for the past year being 
$115,000,000. ‘The ships under construction during the 
year comprising 14 battleships, 27 cruisers, 52 torpedo 
boat destroyers and various other craft. Japan is add- 
ing to her fleet at a rate which will soon make her mis- 
tress of the Pacific Ocean. She has battleships and 
cruisers of the very latest types building in the best 
English and American yards. Her new battleships will 
be thoroughly up to date and of superior speed and 
power to any afloat in the world to-day. 

The most notable advance in the manufacture of ar- 
mor has been made by Krupp, who has combined all 
the surface hardness of the Harvey plate with an ex- 
traordinary toughness. The wire-wound gun continues 
to gain favor, and, while no startling developments 
have appeared in the manufacture of ordnance, there 
has been a marked increase in shell velocity and in 
energy per ton weight of the gun. 

Two expeditions have returned from polar regions 
after successful work. Lieut. Peary brought back with 
him the large meteorite, of the existence of which he 
had learned during his previous trip, and the Jackson- 
Harmsworth English expedition returned in safety after 
the party had carefully mapped out Franz Josef Land. 
A pleasing incident that speaks volumes for the broad- 
minded spirit and generosity of Mr. Harmsworth was 
his offer of his ship, the ‘‘ Windward,” to Lieut. Peary 
for his forthcoming trip to the pole. 

Archeology has‘been greatly enriched by the discov- 
eries of the great French archeologist, J. De Morgan, in 
Egypt ; and Messrs. Grenfell and Hunt have delighted 
the theological world by their discovery in Egypt of a 
vast collection of papyri, among which was a leaf from 
a third century papyrus book containing a collection of 
the sayings of Christ. 

Nothing in the history of aeronautics, surely, has at- 
tracted greater attention than Andrée’s attempted 
balloon voyage to the North Pole. Although ‘some 
months have elapsed since he was swept by a south- 
erly wind into the unknown North, not a trace of him 
has been found at the present writing. It is only. his 


again, that sustains the hope that he has not long ago 
perished. The most practical work in ballooning has 
been done by the military schoolsin England, Germany 
and France. Germany has produced two remarkable 
novelties in the Parseval kite balloon and the unfortu- 
nate Schwarz aluminum balloon, the latter of which 
came to grief at its first trial. 

Aeronautics have also been pressed into the service 
of meteorology and photography, and the photographs 
which have been secured by sending up kites to which 
cameras were attached show that there is a successful 
future for this new development of photography. 

We close our brief review of the year with mention 
of the opening of the Yerkes Observatory, at Williams 
Bay, near Lake Geneva, Wisconsin. The great object 
glass of the telescope, 40 inches in diameter, is the 
largest in the world, the next in size being that of 
the Lick telescope at Mt. Hamilton, California. Both 
of these were the gift of private individuals and they 
assist greatly in giving the United States their present 
high standing in the astronomical world. 

0-0 F 
NEW YORK RAPID TRANSIT REPORT APPROVED BY 
THE APPELLATE JUSTICES, 

It is a bitter disappointment that the decision of the 
Appellate Division of the Supreme Court upon the re- 
port of the Rapid Transit Commission should have 
left the question as to how soon theroad will be built 
as much in the airas it was before the judgment was 
rendered. 

In view of the fact that the plans embodied in the 
present report had been drawn up to meet the objec- 
tions raised by the courts to the scheme as first pre- 
sented, there was little doubt in the minds of the 
citizens of New York that the justices would approve 
the present plans as being both adequate and feasible. 

The chief concern of the friends of rapid transit— 
who constitute to-day as they did years ago, when the 
question was put to the popular vote, practically the 
whole of the traveling public—was to know whether 
the increase in the indebtedness of the city due to the 
building of the tunnel would swell the total indebted- 
ness beyond theconstitutional limit of 10 per cent of the 
city’s assessed valuation. This was the question upon 
which the opponents of rapid transit had mainly taken 
their stand in the last hearing before the commission. 

It was urged by the opposition—who constitute, by 
the way, an exceedingly small minority of the property 
holders along the route of the road—that although the 
construction of the road will only entaileach year an 
expenditure of $6,000,000, the city will at once become 
indebted for the full amount of $30,000,000, represent- 
ing the cost of the completed work, on the very day 
that the contract is let. It was claimed by the Rapid 
Transit Commission, on the other hand, that the in- 
debtedness is only increased as the payments for con- 
struction become due, and that the yearly increments 
of $6,000,000 or thereabout will never carry the total 
indebtedness of the city beyond the constitutional 
debt limit. It is argued by the commission that the 
city does not incur,the full debt at once, any more than 
a tenant who takes a lease for ten years at $10.000a 
year can be said to incur a present debt of $100,000. 

The appellate justices, however, consider the ques- 
tion of such serious gravity that they refrain from 
passing upon it, and suggest that it should be sub- 
mitted to the Court of Appeals, to which, of course, it 
will be carried by the lawyers, to whose brilliant fer- 
tility of resource the unexpected agitation of this ques- 
tion is due. 

More serious, however, and full of menace to the wel- 
fare of the scheme, is that clause of the justices’ deci- 
sion relating to the nature of the bond which must be 
givea by the parties who contract to build and ope- 
rate the road. ‘The Rapid Transit act very properly 
requires that a sufficient bond shall be given to 
safeguard the interests of the city and _ secure 
prompt construction and efficient operation of the 
road. In their present decision, the justices state that 
the bond should be placed at the manifestly impossi- 
ble figure of $15,000,000. The magnitude of the bond 
will be understood when it is remembered that the 
contract, and, therefore, the bond, must. extend over 
a period of fifty years. All the security companies in 
New York, united, could not go security on such a 
bond; and even if they could, there is not a contracting 
firm or syndicate of firms in the world that would face 
the responsibility of furnishing it. 

It is difficult to understand what is the exact attitude 
of the appellate justices toward the present amended 
scheme. Their decision opens with a recognition of ‘* the 
imperious necessity of improved means of rapid tran- 
sit,” and with a complete indorsement of the amended 
plan of its commission; yet it closes with a recom- 
mendation which, if carried out, will bury rapid transit 
in its present form beyond all hope of resurrection. 
The decision has produced a painful impression, in 
that the justices seem deliberately to praise the scheme 
with one breath and blast it in the next, and it is sin- 
cerely to be hoped that the compromise bond, which 
the commission will name when they present their 
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the Court of Appeals, where the probability is that it 
will be decided favorably to the commission. The en- 
larged city of Greater New York, under the new char- 
ter, will have a larger borrowing capacity, due to the 
increased valuation of real estate. The rate of valua- 
tion is at present much higher in Brooklyn than it is 
in New York and the Bronx, but in the consolidated 
city all the territory must, of necessity, be assessed at 
about the same rate. The Brooklyn rate cannot be 
lowered, and hence that of New York must be raised to 
its level. If this is done, the increase in valuation 
will be about 25 per cent, which would add about 
$450,000,000 to the present assessed valuation of New 
York City, and would provide an increase of the debt 
limit of $45,000,000. From these figures it is evident 
that even if the whole cost of the underground road be 
reckoned as a present debt, there will be an ample 
margin within the constitutional debt limit. 
ee 
THE CAMPHOR TREE. 

An account of the range, cultivation, uses and pro- 
ducts of the camphor tree (Cinnamomum camphora) is 
given in a circular (No. 12) just distributed by the 
United States Department of Agriculture (division of 
botany), andis thus commented upon by Nature: Not- 
withstanding the comparatively narrow limits of its 
natural environment, the camphor tree grows well in 
cultivation under widely different conditions. It has 
become abundantly naturalized in Madagascar. It. 
flourishes at Buenos Ayres. It thrives in Egypt, in the 
Canary Islands, in southeastern France, and in the San 
Joaquin Valley in California, where the summers are 
hot and dry. 

Large trees, at least two hundred years old, are grow- 
ing in the temple courts at Tokyo, where they are sub- 
ject toa winter of seventy to eighty nights of frost, 
with an occasional minimum temperature as low as 12° 
to 16° Fah. The conditions for really successful culti- 
vation appear to be a minimum winter temperature 
not below 20° Fah., 50 inches or more of rain during 
the warm growing season, and an abundance of plant 
food, rich in nitrogen. In the native forests in For- 
mosa, Fukien and Japan camphor is distilled almost 
exclusively from the wood of the trunks, roots and 
larger branches. The work is performed by hand labor, 
and the methods employed seem rather crude. 

The camphor trees are felled, and the trunk, larger 
limbs, and sometimes the roots are cut into chips, 
which are placed in a wooden tub about forty inches 
high and twenty inches in diameter at the base, taper- 
ing toward the top likean oldfashioned churn. The tub 
has a tight-fitting cover, which may be removed to put 
in the chips. A bamboo tube extends from near the 
top of the tub into the condenser. This consists of 
two wooden tubs of different sizes, the larger one right 
side up, kept about two-thirds full of water from a con- 
tinuous stream which runs out of a hole in one side. The 
smaller one is inverted with its edges below the water, 
forming an airtight chamber. This air chamber is 
kept cool by the water falling on the top and running 
down over thesides. The upper part of the air chain- 
ber is sometimes filled with clean rice straw, on which 
the camphor crystallizes, while the oil drips down and 
collects on the surface of the water. In some cases the 
camphor and oil are allowed to collect together on the 
surface of the water, and are afterward separated by 
filtration through rice straw or by pressure. About 
twelve hours are required for distilling a tubful by this 
method. Then the chips are removed and dried for 
use in the furnace, and a new charge is put in. At the 
saine time the camphor and oil are removed from the 
condenser. By this method twenty to forty pounds of 
chips are required for one pound of crude camphor. 

++ 
THE “FIRE FIEND” AS A DYER. 

Elberfeld, Germany, was recently the scene of a fire 
which will probably result in a crop of lawsuits against 
the Elberfeld Aniline Color Works for damages caused 
to goods, furniture, clothing, etc., by flying particles of 
color borne far and wide by the wind during the pro- 
gress of the blaze, says Fire and Water. Within a radius 
of ten kilometers from the place of the fire serious dain- 
age was done to wash on the line, household furniture, 
newly painted houses, and open stock of merchandise 
by those flying particles of aniline of all colors and 
shades which were deposited on the injured articles 
from the burning factory. In the Roman Catholic 
church of St. Laurentius, at Elberfeld, the vestments 
have been stained to such an extent that they more 
nearly resemble the dresses worn by a harlequin ina 
pantomime. Fire underwriters, to whom innumerable 
claims for damage have been presented, deny liability. 
and the opinion prevails in legal circles that the color 
works can be made responsible, if it can be shown that 
the fire occurred through some negligence on the part 
of the company or its employes. Other lawyers claim 
that the value of any insured furniture, clothing, or 
othergoods injured in the way above mentioned can be 
recovered from the insurance offices direct, as the loss 
was as clearly traceable to fire as any from water or 
smoke only in cases where the goods are not hurt by 
the fire—leaving it to the insurance offices to recover 
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THE MONTAUK MULTI- 
PHASE FIRE CABLE. 
The United States 

have won a well de- 

served reputation for 
the high state of effi- 
ciency to which they 
have brought their ap- 
plianees for fire extin- 
guishment. It is gener- 
ally adinitted that the 
best fire departments of 
other countries are 
greatly inferior to the 
splendid institutions 
which are maintained 
in our leading cities. 
Not only is our equip- 
ment for ‘‘ fighting fire” 
practically perfect, but 
there has been a won- 
derful amount of inge- 
nuity displayed in the 
invention of devices for 
automatically locating 
and announcing an out- 
break of fire. These in- 
ventions have taken the 
form of thermostats, 
which automatically 
close an electric circuit 
when the local temper- 
ature passes a certain 


point. The thermostats 
are scattered through- 
out a building in vari- 
ous places which in the 
judgment of the owner 
are most likely to be 
visited by a fire. If the 
outbreak should occur 
immediately below a 
thermostat, the circuit 
will be closed and the 
alarm rung in immedi- 
ately. If, however, the fire should start at a point 
intermediate between two thermostats, there would 
be more or less delay until the temperature reached 
the proper degree to operate the alarm. 

The ingenious and well-thought-out system of fire 
alarm which we illustrate in the accompanying engrav- 
ings is the logical development of the usage of the 
thermostat above referred to. In place of a set of wires 
connecting a number of isolated thermostats, the whole 
wire itself is so sensitive that the mere heat of a lighted 
match (see Fig. 3) applied at any point of the wire will 
cause the metal to fuse and ring in an alarin. As the 
value of a fire alarm consists chiefly in the rapidity with 
which it will act, upon the outbreak of a fire, it is evi- 
dent that the efficiency of the ‘‘fire cable” is enor- 
inously increased over that of ordinary systems. 

The construction of the cable and the details of the 
wiring are shown in the accompanying figures. The 
cable, Fig. 1, is made up of an inner copper wire, 
which is coated with a metal that fuses at the low 
temperature of 374 degrees. The fusible metal alone 
would serve to carry the current, but the copper is in- 
troduced to increase the conductivity. Around the 
fusible metal is wrapped a suitable insulation, and 
over this again is wrapped a series of smaller wires 
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FIRE ALARM GIVEN BY WIRES 


1. The cable. 2. Croes section of cable. 3, Fusing cable with a lighted match. 
with central fire station. 6. Wiring of room and alarm connections. 


DETAILS OF MULTIPHASE CABLE FIRE ALARM. 


with insulations between them, as shown in the sketch, | tion. 
the whole being covered with an outer protective wrap- | they are made in different colors. 


Fig. 5is a diagram show- 
ing the cable connected 
to an automatic circuit- 
controller -in the house 
or on the street, through 
which the alarin is auto- 
matically forwarded to 
the central fire station. 

When the circuit is 
automatically closed by 
an outbreak of fire, the 
eurrent energizes the 
magnets in the control- 
ler (Fig. 7), which then 
act upon a system of 
small levers and release 
aclock mechanism. The 
latter serves to rotate 
the two controlling 
disks, which, by means 
of make and break con- 
tacts, ring up the eall 
corresponding to the 
location of the fire and 
show the corresponding 
number in the annun- 
ciator. The disks are 
so arranged that they 
repeat the alarm at the 
central station. 

A valuable feature of 
this cable is that it forms 
an effective burglar 
alarm; for if a burglar 
should attempt to de- 
stroy the ordinary win- 
dow alarm by breaking 
the window glass and 
eutting the wires, the 
pliers will form a metal- 
lic connection between 
4. Cable in pipe for use onshipe. 5. Waring for house fire-alarm connected the inner and outer 

wires of the cable and 
close the circuit, as 
shown in our illustra- 
To avoid error in connecting up the return wires 
Thus the fire alarm 


ping. One of the outer wires serves the fire alarm, | wires are of copper, another set are copper wires tinned, 
another the burglar alarm, another may be used for|and a third will consist of alternate tinned and copper 


the servants’ call, and others may be added to serve]! wires (see Fig. 1). 


a ultiplicity of electric 
connections. 

When a fire breaks 
out in the neighbor- 
hood of the wire, the 
heat fuses and expands 
the inner fusible coat- 
ing and forces it out 
through the insulation 
into contact with the 
overlying return wire, 
thus forming a metallic 
contact between the 
inner and outer wire, 
closing the circuit and 
turning in an alarm. 
Fig. 6 shows the cable 
laid in a room and con- 
necting with an audible 
fire alarm in the house. 
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STRUNG ALONG CORNICE, 


To keep down the bulk of the re- 
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ALARM GIVEN BY BURGLAR CUTTING WIRES. 


turn wires each set consists of several fine wires whose 
aggregate cross section is sufficient to make up the 
necessary conducting area, and they are wrapped in 
ribbon fashion around the insulation. Considering 
the complicated nature of the cable and the duty that 
it performs, its bulk is remarkably small. 

The advantages of the cable are obvious. Not only 
does it provide a building with continuous lines of pro- 
tection, but the sensitive wires themselves are so small 
as to attract no more attention than ordinary house 
wiring. It may be laid along the moulding, across a 
window or door, within the cornice, above the shelves 
in a store, as in our illustration, without attracting the 
eye, or in any way interfering with the decorative fea- 
tures of the building. For detecting a fire, due to 
spontaneous combustion in the coal bunkers or hold 
of aship. the wires would be laid in pipes which would 
protect them from rough usage but leave them exposed 
to the action of heat. The various patents which 
cover this device are owned by the Montauk Multiphase 
Cable Company, 100 Broadway, New York, to whom 
we are indebted for the particulars given above. 
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FIRE ENGINE BALL BEARINGS FOR THE NEW YORK |surfaces are moving in opposite directions and must 


FIRE DEPARTMENT. 


The remarkable results obtained by the use of ball 
bearings in the bicycle have led to a great many at- 
tempts to apply the device to heavy machinery and to 
wearing parts which are subject to heavy loads. 

It cannot be said that the ball bearing has proved as 


FIRE ENGINE OF THE NEW YORK FIRE DEPARTMENT—-WHEEIS FITTED 


WITH BALL BEARINGS. 


successful for heavy as for light work, and the failure 
has been due to the difficulty in providing a construc- 
tion which would stand the great wedging or bursting 
strain which is exerted upon the balls and ball races. 
In the case of railroad cars, or the heavy drays used in 
city traffic, where the wheels and bearings are sub- 
jected to the shock of passing over joints, switches 
and crossings, or pounding over badly worn paving, it 
has been extremely difficult to provide balls and races 
that would not cut or fracture, and an adjustment that 
would remain secure when once it was set up. 

We present the accompanying views of ball bearing 
in which a successful attempt has been made to over- 
come these difficulties. It was designed and patented 
by Dr. W. J. Tripp, of No. 359 Lenox Avenue, New 
York City, and has recently been applied to fire engine 
No. 18, of the New York Fire Department, where it is 
giving good results. 

The engine weighs 54 tons, and the driver stajes 
that since the new bearings were introduced the 
draught has been considerably lightened. The reduc- 
tion of friction is very noticeable in the engine house 
when this engine is moved by hand, in comparison with 
one fitted with plain bearings. 

In the construction of the bearing no attempt has 
been made to carry the load upon the faces of two 
separate adiustable cones,.as in the ordinary type. 
The cones, B, Fig. 4, are only in contact with the upper 
half of the circle of balls, the lower half of the cones 
being cut out and a cast steel bearing block, A, in- 
serted. The lower half of the ball race is turned in 
this block. and the wearing surfaces are given intense 


THE TRIPP IMPROVED BALL BEARING. 


hardness by treatinent with the Harvey process. It 
will be seen that this block really takes the place of 
the brass in an ordinary journal, and, like it, can be 
removed and another inserted when it is worn out. 
‘This part of the race being made in one piece, there is 
no wedging thrust transmitted to the other parts tend- 
ing to rupture them and loosen up the bearing. 

1t is claimed for the common type of ball bearing, in 
which the balls touch each other, that there is no slid- 
ing friction. 
balls withiraces, it is not true as regards contact between 
the balls themselves, for in the latter case the touching 


While this is true as regards contact of 


slide upon each other. In the present case each ball is 
mounted on an axle, Fig. 2, and the axles are riveted 
into two segmental side rings, Fig. 8. The balls are 
mounted in pairs, the rings being cut in segments for 
convenience of insertion in the bearing and to give the 
greatest possible freedom of movement to the balls. 
The hole through the balls 
is bored with a double ta- 
per, so as to reduce the 
bearing surface of the axle 
on the ball and avoid fric- 
tion. By this arrangement 
the balls are prevented 
from contact and all slid- 
ing friction between them 
is avoided. 

The inner cone is locked 
in place and prevented 
from rotation on the axle 
by forming it with a recess 
which fits over the square 
shoulder of the axle. The 
outer cone is held in place 
by the nut, C, Fig. 1. The 
cup bearing is fitted into 
the cast steel hub with a 
snug fit and is held in place 
by a threaded cap which is 
locked by a set screw. The 
outer end of the bearing is 
closed with a dustproof cap 
which is screwed into the 
metal of the hub. 

It will be noticed that the balls are unusually large— 
one and three-quarters inches in diameter. They are 
made of tool steel and carefully hardened. There is an 
advantage in the use of one row of balls for ordinary 
bearings, but where heavy work is required it is advis- 
able that a double row of balls operating on the samme 
principle be used. 

+8 2 
THE TELESCRIPTOR. 

The uncouth word ‘‘telescriptor” has been coined 
for, the name of a most ingenious and compact type- 
printing telegraph instrument, the invention of an 
Austrian electrical engineer, Herr Bernhard Hoffmann. 
The inachine is not to be regarded as a competitor of 
the well-known Hughes instrument, as simplicity of 
operation has been aimed at in the first place, and 
speed only perhaps as a third desideratum, ranking 
only after compactness. The apparatus seems especi- 
ally suitable for replacing the old Wheatstone A BC 
instrument wherever it is still used, and for taking the 
place of the telephone on private lines, when it is de- 
sired to keep records of the messages sent and received. 
Fig. 1 shows the general appearance of the instrument ; 
its overall dimensions are 16 inches by 15 inches by 12 
inches high. The keys corresponding to the letters are ar- 
ranged in alphabetical order, and each key also controls 
asign or figure. The two extrakeys for changing from 
letters to figures, and vice versa, also serve as spacers, 
ana it is unnecessary to hold these keys down 
while the other keys are being depressed, as it 
is in the case of typewriters of the Remington 
pattern. 

The same instrument is used both for send- 
ing and receiving, and the instructions for 
operating are extremely simple. Two levers, 
marked ‘‘ Receive” and ‘t Transmit” (or, rather, 
their French equivalents, as the machines are 
at present made by the Société des Téléphones, 
of Paris) are depressed when it is desired to 
transinit a message, and this starts the machine 
running. A key marked ‘‘ Synchro.” is then de- 
pressed and held down until the type wheel 
comes to rest, and when this key has been 
pushed down twice the machines at the two 
ends are in step. A key marked ‘ Lett.” is 
then held down till the wheel stops, and the 
machine will write letters until the key ‘ Fig.” 
is depressed. When writing, each letter key 
used is to be held down until the machine 
stops, when it can be released, and the next 
letter required can be depressed. After the 
message is ended the ‘‘Synchro.” key should 
be depressed and held down until the machine 
stops before the transmitting lever is released, 
in order to cut off the line current. If this is 
omitted, a white disk marked ‘‘ Please Synchro.” 
appears on the front of the apparatus, to remind 
the operator of his omission. It is intended to | 
replace this arrangement by a locking mechan- 
ism, locking the transmitting lever until the 
‘*Synchro.” key is depressed. 

If an earth return be used, only one line wire 
is necessary, and of course the mechanism for 
the actual printing and for controlling the 
clockwork is worked through a relay, so that a 
more powerful local battery cam be used. The 
type wheel is worked by clockwork, which re. 
quires winding periodically, but the escapement 
of the clock is controlled by an electromagnetic 
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mechanism. The line current is unidirectional, and 
the relay is brought back to its second contact by a 
spring when the current stops. Fig. 1, which is a dia- 
grammatic sketch of part of the connections, will help 
to explain the action of the instrument. The lower 
ends of the keys are fitted with contact rings and insu 

lating rings (the latter areshown black in the diagram), 
and it is seen that they are arranged alternately, mak: 
ing and breaking contact with their respective contact 
springs in their normal positions. One set of these 
contact springs is connected to the battery, the other 
spring of each key to one segment of a revolving con- 
tact wheel seen on the top right hand of the diagram. 
The current flows from the segment under the brush 
through the line relay and thence to the line. If all the 
keys are up, it is seen that, by the alternate arrange- 
ment of the key contacts, the line current is alternately 
made and broken; this causes the tongue of the relay 
to oseillate backward and forward, alternately closing 
the cireuit of the local battery through one or other of 
the pair of magnets, P,, P2, actuating the escapement. 
This makes the type wheel and the contact wheel re- 
volve continuously until a key is pressed. As soon as 
a key—say K—is depressed, the proper sequence of 
make and break is interrupted, when the corresponding 
seginent, K, comes under the brush, and the relay, and 
therefore the clockwork, stops. The relative position 
of the type wheel and the contact wheel is so arranged 
that when the shaft stops, the letter corresponding to 
the section under the brush is just above the paper. 
There isa ratchet wheel, L, on the same shaft, and so 
long asthe shaft is rotating, the ratchet, M, rides on 
the top of the teeth, but as soon as the wheel stops, the 


ratchet drops between the teeth. making contact be- 
tween the lever, R, and the contact spring, 8S. This 
closes the circuit of the printing magnet, so that the 
paper is then lifted against the type wheel, and the 
letter is printed. There is in addition the usual ratchet 
arrangement for thefeed of the paper, so that as soon 
as the latter drops again it is moved forward one space. 

The relays of the instruments at either end are con- 
nected in series through the line, so that the instru 
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ment at the receiving end acts in precisely the same 
way as the one at the sending end. The synchronizing 
device remains to be explained, however. In order not 
to complicate Fig. 1, it has not been included in that 
diagram. The key, already mentioned, marked ‘‘ Syn- 
chro.,” is in reality merely areversing key, and it isused 
in connection with a polarized relay in each of the two 
instruments. The coil of this relay is connected in 
series with the coil of the line current relay already 
mentioned, and when the current is flowing in its nor- 
mal direction the polarized relay is unaffected. When, 
however, the current is reversed, the tongue of the re- 
lay is attracted. The contacts uf the relay are so con- 
nected to the local circuit and to contact rings on the 
contact wheel that when the tongue of the relay is over, 
the local circuit is disconnected as soon as the wheel 
reaches a certain zero or starting position, which is the 
saline on both machines. 

An idea of the speed of working is gathered from the 
fact that the line current relay makes a complete oscil- 
lation 14 times in a second (i. e., it receives 14 currents 
per second), and this corresponds to 26 letters, or a com- 
plete revolution and two letters. Thus it is seen that 
the maximum time taken to print a letter is slightly less 
than one second, and that the average time is, roughly, 
half a second. Anexaggerated legato—not the staccato 
of the typewriter—touch should be used in playing on 
the keys. For instance, if the letter E is to succeed the 
letter D, it would be difficult to get the second key 
down within , of a second after the first one had 
been released, but the second key may be depressed 
just before the first is released, and so a second is 
saved. 

It is stated that the capacity of the line does not in- 
terfere with the working of the apparatus, satisfactory 
experiments having been made on a 13 m. f. line at the 
post office with 100 volts line voltage. The line current 
required isfrom 25 to 30 milliamperes. For short lines 
6 to 12 dry cells are used, according to the resistance of 
the line ; for long lines considerably more. A battery 
of 9 larger sized dry cells is used for the local circuit, 
unless current is tapped off the supply mains. 

We are indebted to The Electrician, of London, for 
the above particulars. 

—_ +O 2 


Recent Archwzological News. 


According to Prof. Beekinan, felt was invented be- 
fore weaving. The middle and northern regions of 
Asia are occupied by Tartars and other populous 
nations, whose maners and customs appear to have 
continued unchanged from the most remote antiquity 
and to whose simple mode of existence this article 
seems to have been as necessary as food. Felt is 
the principal substance both of their clothing and of 
their habitation. 


The Chenical News states that Mr. C. Priedel has 
examined certain antique objects found at Abydos by 
M. Amélineau and considered to be anterior to the 
first dynasty. The fatty matter consisted chiefly of 
palmitic and stearic acids, and was doubtless the tal- 
low of beef or mutton. It is interesting to find that 
the fatty acids, such as the stearic and palmitic acids, 
and even the glycerides of these avids, have been 
capable of preservation for thousands of years. Among 
the substances found in small vases was pulverized 
lead sulphide mixed with a quantity of fatty matter ; 
evidently a cosmetic used as antimony sulphide is still 
employed in the East. 


Twenty thousand years ago, according to the an- 
nouncement. of. Prof. Walters, the archeologist, in 
the New York Sun; a terrible battle was fought on 
the Arkansas River, in the Indian Territory, be- 
tween the mound builders and the Mayas, in which 
over 75,000 warriors bit the dust. He has reached 
this remarkable conclusion on account of his inves- 
tigations of a prehistoric burying ground in the 
Choctaw Indian country, which he has found to cover 
thirty acres and to contain fully 75,000 skeletons. 
His attention was first called to the remarkable num- 
ber of human skeletons to be found there several 
months ago, when the Kansas City, Pittsburg and 
Gulf Railway was built through the Choctaw country. 
The workmen, in grading, brought to light tons of 
human bones and a remarkable number of implements 
of savage warfare, and Prof. Walters set about to in- 
vestigate the matter scientifically. To his amazement, 
he found a large tract literally underlaid with these 
relics of a forgotten race. The skulls were pierced with 
darts or arrow heads, one speciien containing thirteen 
moss agate arrow points. This proved that they died 
in battle. The skeletons were found buried in sand, 
and above the sand were two distinct strata formed 
in geological periods. These facts enabled Prof. 
Walters to compute approximately the period when 
the battle occurred. He has compared the facts just 
learned with the result of seventeen years’ previous 
study of the mound builders, and formed the theory 
that the battle was one of a long series of sangtiinary 
encounters between that mysterious race and the 
Mayas, which latter race came from Central and South 
America and sought to gain possession of North 
America. 


The Scientific Exploration of Alaska. 


lite will be snuffed out in the shadow of the planet at 


Prof. Angelo Heilprin, of the Academy of Natural] about 3 o’clock and 51 minutes A. M. and the fourth 
Sciences, Philadelphia, Pa., has organized an expedi-| will follow it less than a quarter of a minute later. 


tion for the scientific exploration of Alaska. Speaking 
of the undertaking, he stated that Lewis Nixon, the 
shipbuilder, would construct a.stern wheel steamer of 
special design for navigating the Yukon River. The 
boat will be 30 feet long over all, 15 feet beam and 3 
feet 10 inches deep. She will be built in ten sec- 
tions entirely of steel, and it is estimated she will carry 
35 tons on 18 inches draught of water. The boat is to 
be completed within sixty days. It will be shipped 
across the continent by rail or else sent around the 
Horn on one of the many steamers bound for the Klon- 
dike. The light draught of this boat will enable the 
explorers to pull her on the bank to transform her into 
a comfortable shore dwelling when winter surprises 
them. 
———__ —._—~0-+ 6 be 
A STOPPER FOR BOTTLES, JARS, ETC. 

A stopper with which the necks of bottles, jars, etc., 
may be hermetically sealed in a simple and effective 
manner is shown in the accompanying ‘illustration, 
and has been patented by Herman R. Melster, of 
Whitewater, Wis. Fig. 1 is a view in perspective show- 
ing the device applied to close a bottle neck, Fig. 2 be- 
ing a sectional view representing the stopper before 
and Fig. 3 showing it after being pressed down. The 
bottle neck is fitted with the usual neck wire, on which 
is fulerumed a lever carrying a bail whose middle por- 
tion extends through a vertical slot in a yoke, which 
has depending lugsadapted to rest on the top edge of 
the bottle neck, and from the middle of the yoke, be- 
low the slot, extends a support for an elastic plug, on 
whose top surface is a washer, the plug being adapted 
to pass into and be expanded in the mouth of the 
bottle. When the parts arein the position shown in 
Fig. 2 the yoke is supported from the bail, and the 
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MELSTER’S BOTTLE STOPPER. 


stopper is held over the mouth of the bottle, but when 
the lever is swung downward the lugs of the yoke seat 
themselves on the top edge of the neck, a further 
downward swinging motion carrying the lever down 
into locked position, and pressing the stopper down 
into the neck of the bottle, as shown in Figs. 1 and 3. 
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THE JANUARY HEAVENS. 
BY GARRETT P. SERVISS. 

The glory of the winter heavens culminates in the 
evenings of January. Only one planet is well placed 
for observation at present, but the constellations that 
decorate the new year will continue to return, without 
sensible retardation, for many hundreds of years to 
come. In the popular imagination the Southern Cross, 
invisible from our latitudes, appears as the cynosure of 
the constellations, but in fact Orion, visible from all 
latitudes, and the chief spectacle of the winter sky in 
the northern hemisphere, excels every other constella- 
tion in the combined brilliancy of its stars. Placed as 
it now is, about 9 P. M., high up in the southeastern 
quarter of the celestial dome, with Sirius aflame with 
iridescence, following it out of the east, and viewed 
across a winter landscape of snow-capped hills, there is 
no sight on our planet more sublimely beautiful than 
that of Orion. 

Lovers of the stars will be hardly less interested in 
the stellar wonders that surround Orion—Gemini, 
Auriga, Taurus, Perseus, Andromeda, and Cassiopeia, 
all lying in a brilliant row in and along the bright scarf 
of the Milky Way, which crosses the heavens just over 
Orion’s head, and then falls in a stream of nebulous 
light to the northwestern horizon. 


THE PLANETS. 


The single planet conspicuously in evidence during 
January is Jupiter. This great belted globe is situated 
in the constellation Virgo, a little below the celebrated 
double star Gamma Virginis, and changes its place but 
slightly in the course of the month. On the 1st it rises 
about midnight and on the 31st about 10 P. M. 

Observers with telescopes may witness an interesting 
double eclipse of the second and fourth satellites of Jupi- 
ter on the morning of January 1). The second satel- 
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Before disappearance both will be seen on the left of 
Jupiter in the telescopic field, the second being much 
nearer the planet than the third. 

Saturn is in the constellation Ophiuchus, about seven 
degrees almost directly north of the great red star 
Antares in Scorpio, rising. on the first about 5 A. M. 
and on the 31st about 3 A. M. I suppose the astrolo- 
gers may find ground for uneasiness in this undisguised 
conference of two such notorious ‘‘ malefics” as Saturn 
and Antares. But ordinary persons will only wonder 
at the contrast between the floridness of Antares and 
the paleness of Saturn. 

Urauus, another planet of whose intentions I believe 
the astrologers are somewhat suspicious, is not far 
away, being situated in Scorpio, just below the fine 
double star Beta, and still closer to the little pair call- 
ed the Omicrons. Thus located Uranus becomes easy 
to identify for those who will take the trouble to use an 
opera or field glass, and will watch it for several suc- 
cessive evenings. The slow southeastward motion of 
Uranus will, in the course of anight or two, sensibly 
alter its place with reference to the nearby stars, and 
thus serve to inake the identification of the planet cer- 
tain. 

Mercury, Venus and Mars are all in the constellation 
Sagittarius, and so near the sun that at the opening of 
the month it is useless to look for them. Mercury, 
however, passes its inferior conjunction with the sun 
on the 6th, and thenceforth it will move rapidly out of 
the solar rays, arriving at its greatest western elonga- 
tion and appearing as an early morning star at the end 
of the month. Mercury is in conjunction with Venus 
on the 10th and with Mars on the 13th. 

It so happens that Mercury and the earth both ar- 
rive at their nearest point to the sun, perihelion, on 
this occasion nearly together, Mercury on the afternoon 
of the 1st and the earth on the morning of the 2d. 
But what a difference in the effect on the two planets ! 
While we rejoice in a pleasing winter temperature, and 
our friends of the southern hemisphere in a summer 
glow not too ardent, the Mercurials, if any there be, 
have passed in the last -six weeks from the frying pan 
into the fire. On November 18 their planet was only 
about four times as hot as the earth, but now it is ten 
times as hot ! 

Venus moves from Sagittarius into Capricornus in 
the course of the month, but Mars remains in Sagit- 
tarius, and neither will be far enough from the sun to 
be observed. 

Neptune, invisible to the average naked eye, and 


| hardly worth looking at even with a powerful telescope, 


is on the southern horn of Taurus, its position on Janu- 
ary J] being R. A. 5 h. 19 m. 25 s.; Dec. N. 21° 43’ 40". 


THE MOON AND ECLIPSES. 


January opens with a waxing moon, the full phase 
occurring on the evening of the 7th, and the last quar- 
ter on the morning of the 15th. The first new moon of 
the year comes on the morning of the 22d. 

There will be a partial eclipse of the moon, visible in 
eastern North America, on the evening of January 7, 
the middle of the eclipse occurring at 7:35 P. M. East- 
ern standard time. 

On the 22d occurs a very important total eclipse of 
the sun, which will be invisible in this part of the 
world, but the line of totality, passing from Africa 
across the Indian Ocean into Asia, will be very well 
situated for observers in India. Well equipped expe- 
ditions from several of the leading nations of the globe 
have been sent to India, and astronomers eagerly an- 
ticipate results of the highest value and interest. 


+ 8 
The Wellman Arctic Expedition. 


Mr. Walter Wellman has bought at Tromso the sealer 
‘* Laura,” a vessel of 153 tons, for the expedition which 
he will lead to Franz Josef Land next June. Nine 
men, chiefly Norwegians, will accompany him. Mr. 
Wellman’s present purpose is to advance northward 
over the islands of Franz Josef Land as far as possible 
in the season of 1898. He intends to pitch his winter 
camp at the furthest point reached, and in the season 
of 1899 will make an attempt to reach the North Pole. 
Since the return of Dr. Nansen, the Franz Josef Land 
approach to the North Pole has not found much favor 
among authorities on Arctic exploration. 

———_—_——_o+0+ 2 —___ 
‘The Tombs of Voltaire and Rousseau, 

A commission that was nominated by the Minister of 
Public Instruction and Worship, M. Rambaud, opened 
the tombs in the Pantheon at Paris, December 18, and 
settled the question of the whereabout of the ashes of 
Voltaire and Rousseau, which the late lamented 
Alphonse Daudet called the greatest mystery of the 
century. Both skeletons were found. Voltaire’s skull 
had fallen into two pieces, which when placed together 
gave a striking presentment of his features. The 
skull of Rousseau showed no trace of a bullet wound, 
thus disproving the widely entertained belief that he 
committed suicide by shooting himself in the nead. 
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THE TRADE SCHOOLS OF THE NEW YORK STATE 
REFORMATORY. 

When an inmate enters the New York State Reforma- 
tory, he is given to understand that one of the chief 
conditions determining the time of his release will 
be his ability to earn his own livelihood. It is a mis- 
take to consider this institution as one of the juvenile 
reformatories ; the prisoners are not children, nor can 
the term boys, properly speaking, be applied to them. 
While the reformatory is a prison, it is a prison for 
adults who have been convicted and sentenced for 
offenses committed against the State. The committing 
age is between 16 and 30 years, and the average age of 
the inmates is about 21 years. It is a remarkable fact, 
which may be noted in passing, that more than sixty 
per cent of the prisoners in the State prisons, exclusive 
of the 1,400 or more prisoners in the New York State 
Reformatory, are not over 30 years of age. For the 
purposes of reformative treatinent there is an elaborate 
system of classification. There are three character 
grades, with two subgrades, one for incorrigibles and 
the other for some who are believed to be completely 
cured of their criminality, but for some reason or 
other are still detainedin service, frequently with pay. 
There are three intellectual grades, subdivided into 
twenty-eight classes for mental development and 
increase of common knowledge. Then, again, all the 
inmates are classified into trade classes, the selection 
being based on individual adaptation to various trades 
and the purpose being to fit the pupils for earning 
a livelihood after they leave the reformatory. The in 
mates are also divided into sixteen military companies, 
constituting four battalions and a regiment. A further 
classification is based upon the religious persuasion 
either of the prisoners themselves or their families. 
Still another classification is composed of those who are 
specially defective. In this there are three groups ; the 
first including those who are exceptionally devoid of 
the mathematical faculty ; the second of those grossly 
deficient in ordinary moral self-control; while group 
three is composed of dullards. Lastly, there is the 
physical training or renovation classification. 

It has been found that one of the chief advantages of 
such a complete classification and treatinent of prison- 
ers for their reformation is that it involves, on the part 
of the authorities, a full and accurate knowledge of 
each individual inmate. The mere duty of assigning 
the prisoner to his proper grade and exercises assists 
in the study of him as an individual, while the con- 
stant observation and record of his progress sup- 
plies all the needed information regarding him. The 
regime of the institution is so laid out that from the 
hour of the early morning call until the retiring 
signal at night the minds and powers of the inmates 
are fully taxed and their energies directed in new and 
healthy channels. 

The industrial status of the inmates on their ad- 
inission to the reformatory shows the absolute need for 
industrial training, if they are to become useful or 
even tolerable members of the community after their 
release ; for out of the fourteen hundred inmates in the 
reformatory, only twenty-four, or less than two per 
cent, knew any trade on their admission ; seven per 
cent were capable of earning less than five dollars per 
week, and twenty per cent from eight to ten dollars per 
week. The trade school system now in vogue is the 
outgrowth of thirteen years of careful application of 
the industrial arts t6 the needs of the institution. It 
has long passed the experimental stage, and the in 
dustrial training now forms an integral part of the 
prison routine. The techn ~»gical department under- 
takes to provide every prisoner with a trade, and for 
this purpose it is admirably equipped. Buildings have 
been erected for the specific use of the trade schools, 
classrooms are spacious and the various equipments 
are identical in size with those employed in the various 
industries. The exercises are carried out, not in minia- 
ture, but in full proportions, such as would take place 
in the actual competition of industrial life. The 
average trade course extends through twenty months, 
which is the average term of confinement in the 
reformatory. The prisoner is not given the privilege 
of selecting his trade, for it is considered that the 
authorities can make a better choice for him than he 
is capable of exercising for himself. Shortly after his 
arrival he undergoes an exhaustive examination before 
the general superintendent. He is catechetically ex- 
amined as to the nature of the employment of his an- 
cestors and relatives and as to his own tendencies. As 
arule, the inmate does not express any choice. In 
other cases, where the granting of employment is 
vouched for by a manufacturer or business man friendly 
to the family, the particular vocation for which the in- 
mate is to be thus prepared may determine the trade 
to which he will be assigned in the trade school. 

In this system of compulsory education there are cer- 
tain conditions which act as strong incentives to indus- 
try. When the novice arrives in the classrooms and 
finds about him two hundred fellow beings deeply in- 
tent upon their tasks, he catches more or less the pre- 
vailing spirit of animation and, without knowing it, 
follows the general example. As aimatter of fact, it is 
rarely that an inmatedoes not take kindly to the work. 


Self-interest alone serves to impress even the crudest 
and most ignorant subject with the monetary value of 
the knowledge of a trade. But it will readily be un- 
derstood that the most powerful motive to industry is 
the knowledge of the fact that the release from restraint 
depends very largely upon the advancement which is 
made in the trade schools. Another arrangement 
which conduces indirectly to the prisoner’s progress is 
the practice of placing him at prison labor. which, as 
far as possible, shall have a connection with, or sup- 
plement, his instruction in the trade schools. This 
rule is enforced by the administration with the greatest 
strictness ; no foreman or officer about the institution 
is allowed to change the work or duties of an inmate, 
however humble they may be, without the sanction of 
the general superintendent. The welfareof the ininate 
is given the first place. It is never made secondary to 
the question as to how far his services can be made to 
bring the greatest pecuniary return to the State. 

In conformity with this principle the members, for 
instance, of the brass-smithing class make and repair 
metal patterns for the use of one hundred moulders ; 
machinists and blacksmiths perform in the hardware 
shop numerous hand and machine operations of fitting 
up castings as they come from the foundry and assem- 
bling them ready for the market. Clothing-cutting 
pupils againare kept occupied in the clothing industry. 
Manual instruction in the trade schools is supplemented 
by supplying the pupils with technical literature. 

Trade journals form a considerable portion of the 
mail matter received at the reformatory and they are 


systematically distributed by the librarian, so that a 


tradesman receives a journal devoted to his individual 
craft. Moreover, the library contains a small collection 
of scientific and technical: treatises and trade manuals 
which are furnished to the inmates upon application. 
The difficulty of instruction can be realized when it is 
known that in the case of a majority of inmates re- 
ceived there is an entire absence of any kind of whole- 
some training, not merely such as would give mechani- 
eal skill, but of anything which has called for applica- 
tion or concentration of thought. Observation and 
discriminating powers are lamentably wanting. The 
novices exhibit an astonishing ignorance: of common 
things; the terms ‘‘straight,” ‘‘square,” ‘‘ vertical” 
and ‘‘ perpendicular” convey no well-defined meaning 
to their mind. 

The average enrollment of pupils in the trade 
schools from October 1, 1895, to September 30, 1896, was 
2,111. The excess of this over 1,810, which is the num- 
ber of men confined for the same period, is accounted 
for by the fact that some inmates receive instructions 
in two trades. Of the 329 men paroled during the year 
1896, 177, or 54 per cent, went directly to employment 
at trades acquired at tne reformatory. It should be 
mentioned that in addition to their trade lessons the 
students in those branches in which a knowledge of 
draughting is helpful receive instruction in mechanical 
drawing. The drawing class was attended last year by 
938 men, of whom 230 completed the course of study. 
The course in these classes is quite elementary, the aim 
being to give the students such instruction as will en- 
able them to understand shop drawings. 

As instances of the value of the instruction given in 
the trade schools we quote one or two cases taken from 
the records of the institution showing the employment 
procured after discharge. One case, a prisoner entered 
the reformatory October 27, 1894, who preceding his 
arrest had been a race-track bookmaker’s clerk. He 
pursued in the trade school the courses of moulding 
and clothing-cutting. He was paroled February 10, 
1896, and obtained a situation as a cutter at a salary of 
fifty-two dollars per month. Another case was that of 
a man who had been a bookkeeper and salesman at 
twenty-three dollars per week. While at the reforma 
tory he took up bricklaying and plastering as a trade. 
After his release he went to work as a bricklayer, earn- 
ing sixty dollars per month. It is claimed that the 
higher and nobler intellectual and moral effects of 
trade teaching upon the student are likewise distinctly 
traceable. Habits of thrift are inculeated, and with it 
a growing sense of, or a return of, self-respect. 

The per capita per diem gross cost for maintenance 
of each inmate at the reformatory during 1896 was 
0°428 cents, and the net cost or the cost to the State 
over inherent earnings and income, 0°363 cents per day. 
The gross outlay for the year was $212,556. The income 
was $32,281, so that the net cost to the State for the 
year was $180.274. We are indebted for the particu- 
lars of this article to Mr. Z. R. Brockway, general 
superintendent, and Mr. E. E. Clark, the director of 
the institution. 

tt 

THE great vitality of dragon flies is shown, says The 
Independent, by McLachland, who having struck at a 
large eschna at rest ona twig, the head was seen to 
tumble down, while the rest of the insect flew away in 
an ‘“‘undecided manner” for a considerable distance. 
Upon picking up the head he noticed that the insect 
had been eating a fly at the time. ‘‘ The mandibles 
continued working as if nothing had happened, and 
the masticated portions of the fly passed out at the 
back of the head.” 


© 1898 SCIENTIFIC AMERICAN, INC. 


Science Notes. 

Sweden is about to undertake the measurement of 
a degree of latitude within the Arctic circle. An expe- 
dition will be sent out in May to make a preliminary 
survey. 


Ernest Giles, the Australian explorer, who between 
1874 and 1876 twice traversed the West Australian des- 
ert from Adelaide to Perth and back, has just died. 
The Royal Geographical Society awarded him its 
Founder's Medal for his journey. 


Science announces that the Austrian steamship Pola 
has gone to the Red Sea for scientific explorations, and 
will this year cover the ground between Dschedda and 
Aden. Dr. Franz Steindachner, the ichthyologist, has 
charge of the zoological work, and observations will 
also be made in physical oceanography. 


M. G. Jacquemin states that plants which bear fra- 
grant or sapid fruits, such as the apple, pear and rasp- 
berry, have-.also an aromatic principle in the leaves. 
If these are immersed in a saccharine fluid, together 
with saccharomyces or some other enzyme, the fluid 
will acquire both the flavor and the odor of the fruit, 
and the alcohol obtained by distillation from this fluid 
will possess the corresponding bouquet.—Comptes Ren- 
dus, exxv, p. 114. 


The lightest substance known is said to be the pith 
of the sunflower, with a specific gravity 0°028, while 
elder pith—hitherto recognized as the lightest sub- 
stance—has a specific gravity of 0°09, reindeer’s hair 
0°1, and cork 0°24. For life-saving appliances at sea, 
cork, with a buoyancy of one to five, or reindeer’s hair 
with one of one to ten, has been used, while the pith of 
the sunflower has a buoyancy of one to thirty-five. 


Prof. Wollny, of Munich, Germany, has conducted 
some experiments to ascertain what was the influence 
earth worms had on vegetation. He found that their 
presence was extremely favorable, the produce of the 
several plants below being increased as follows : Pease 
gave 25 per cent more fruit, 35 per cent more stalks, 
ete.; beans gave 69 per cent more pease in the pod and 
47 per cent more stalks, ete.; while potatoes yielded 136 
per cent more. This favorable effect, says Prof. Woll- 
ny, is probably due to the ventilation of the earth by 
the holes dug by the worms.—Der Stein der Weisen. 


A new scientific society has been formed in London 
that is to be devoted to matters relating to Roentgen ra- 
diation, and has been styled the Roentgen Society. The 
honor of being the first president of this new fraternity 
has been conferred upon Prof. Silvanus P. Thompson, 
whose work in this field has been particularly valua- 
ble. As aresult of theseinvestigations, Dr. Thompson 
has published a volume on ‘‘ Light, Visible and Invisi- 
ble.” Itisan elaboration of the series of lectures de- 
livered by Dr. Thompson at the Royal Institution, at 
Christmas, 1896. 'To each reprinted lecture there is ap- 
pended a useful series of notes and comments. ‘* Roent- 
gen Light” is the title of one of these lectures, which 
is naturally a synopsis of the views of the best authori- 
ties upon this phenomenon. The newly formed 
Roentgen Society will find plenty todo in studying the 
nature and action of these rays, says The Western Elec- 
trician. 

The following note by Mr. Paul, of Cheshunt, in The 
Gardeners’ Chronicle, October 23, 1897, on the method 
employed by M. Georges Truiffent of administering 
artificial food to plants, is of considerable interest to 
horticulturists. After an analysis of the ash of the 
living plant, the necessary salts for a given time, such 
as six months, are weighed out and inclosed in a metal 
cover to form what is called a ‘‘ pill,” which is presuin- 
ably inserted in the pot, diffusion of the salts taking 
place through the folds of the metal, and the thicker 
the metal, the slower the diffusion. As the salts dis- 
solve and disappear they are replaced by a core which 
expands until it completely fills the ‘‘ pill.” The salts 
have no action on the metal cover, which remains firm 
and hard. It is stated that the solubility of the salts 
can be so regulated that a ‘ pill” may be made to last 
three or six months, as may be desired. By this 
method of feeding large well-colored plants are grown 
in pots of less than half the usual size. 

8 _@ cx“ 

Do Not Lose or Throw Away Your Papers. 

By taking only a little trouble, when a paper first 
comes to hand, it may be kept in a way to form a per- 
tanent and most valuable addition to the reading mat- 
ter with which all families and individuals should be 
supplied. We furnish aneat and attractive cloth board 
binder, which will be sent by mail, prepaid, for $1.50. 
It has good, strong covers, on which the name SCIENTI- 
FIc AMERICAN or SCIENTIFIC AMERICAN SUPPLEMENT 
is stamped in gold, and means by which the numnbers 
may be securely held as ina bound book. One binder 
may thus be made serviceable for several years, and 
when the successive volumes, as they are completed, 
are bound in permanent form, the subscriber ulti- 
mately finds himself, for a tnoderate cost, in possession 
of a most valuable addition to any library, embracing 
a wide variety of scientific and general information, 
and timely and original illustrations. Save your 
papers | 
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HYDROGRAPHIC SURVEYING-HOW THE MAPS AND 
CHARTS OF OUR COAST AND HARBORS ARE MADE. 
BY THOMAS C. HARRIS. 

If we were required to direct the course of a very 
large vehicle, filled with a costly burden of merchan- 
dise and precious lives, over a crooked and dangerous 
road, bounded everywhere by hidden perils, we should 
consider our responsibility as very grave and the occu- 
pation as specially perilous. Such is the occupation 
and responsibility of the ship captain, for his vehicle 
is a costly vessel and its freight often worth millions, 
while theroad he travels is frequently very intricate, 
and a slight error in his course may involve a total loss 
of all on board. 


anywhere. 
is following the tamiliar though hidden paths and 
thereby avoiding the dangerous rocks or shoals. 

To accurately survey and make maps of the coast 
line and harbors of our country, and thus enable all to 
understand their hidden dangers, is the work of the 
United States Engineers and the Coast Survey Depart- 
ment. The methods they use are scientific and inter- 
esting. The principles of such work are simple and 
easily comprehended, though the reader may have no 
knowledge of surveying. 

It is an easy matter to measure the dimensions of a 
plot of ground, the size and location of the buildings 
or other objects that may be on it, but on the water a 


Just before entering a harbor, the captain usually! different process must be pursued. Not only is it ne- 


Sounding Boat. 


signals for a pilot, who will go aboard and assume con- 
trol of the wheel. He will direct the course of the ship 
along channels of the deepest water so that she may 
not run aground. These channels are often very nar- 
row and crooked, turning about in the most unex- 
pected and unaccountable way, but all their turnings 
are as familiar to the intelligent pilot as the walks 
about his house or the position of his furniture in his 
bedroom. He knows them by constant goings to and 
fro and frequently sounds or measures the depth at va. 
rious places, in order to ascertain what sort of change 
may be taking place. 

It seems very odd to the landsman, as_ he stands be- 
side the pilot, to see him turn the course of the vessel, 
this way or that, when there appears to be miles of 
open water before him and he might seemingly steer 


cessary to map the shore 
line.and all the visible to- 
pography near it, but the 
depth of the water and 
character of the bottom 
must be minutely shown. 
When such a map is pro- 
perly drawn it forms a very 
interesting picture of 
that locality. A map 
of this sort is usually 
called a chart. 

The careful study 
of a fine chart pro- 
duces just such an 
impression on the eye 
and mind as if we 
eould look down on 
the scene from a bal- 
loon. We see all the 
houses, hills, rocks 
and trees of the shore 
and every undula- 
tion of the mud and 
sand on the bottom, 
with the water re- 
moved. Many miles 
of coast and harbor 
may thus be shown 
on one sheet of mod- 
eratesize, with every- 
thing in its proper 
proportion, shape 
and position. 

To the ship captain 
the depth of the 


\ 
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HYDROGRAPHIC SURVEYING. 


water and location of the dangerous places are all im- 
portant, for the safety of his vessel and cargo, with per- 
haps many lives, depends on escaping the numerous 
dangers hidden beneath the waves. 

The depth of water is ascertained by a sounding rod 
or pole, thrust down from a boat, or by means of a 
lead line which is lowered by hand until the lead 
touches the bottom. These measurements, or sound- 
ings, as they are usually called, are done at regular in- 
tervals of distance and on known lines or courses over 
which the sounding boat is steered. The depth of 
water at each sounding is noted in the sounding book, 
as well as the hour and minute of the day. 

For each sounding made it is necessary to know the 
exact spot on the water that the boat occupied at that 
particular moment, and this is done by a process known 
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He does not realize, at first, that the pilot | 


as triangulation. One way of doing this is by observ- 
ers stationed on the shore at two or more prominent 
places, and always in full view of the boat. Each 
observer follows the course of the sounding boat with 
the telescope of his transit. 

For the benefit of those of our readers who may not 
be familiar with surveying instruments, we would say 
that a transit is an instrument having a telescope so 
attached to a graduated circle that its exact amount 
of rotation around its pivot may be noted. Conse- 
quently, the angle formed by the position of the boat, 
the transit station and some fixed object on the shore 
may be very accurately and quickly determined, even 
to the small fraction of a degree. 

In a circle there are 360 degrees, each of which is sup- 
posed to be divided into 60 minutes, and each minute 
into as many seconds. Since a degree on the circle 
of the transit occupies a space of a pin’s head, it 
is, of course, impossible to subdivide each degree into 
minutes and seconds, but these small spaces are easily 
read by an attachment called a vernier. ‘To many per- 
sons it will seem too trifling to take notice of so small 
a space as the minute of a degree, but that much of an 
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Transit Station. Setting a Range Pole. 
angle grows to become a considerable distance if the 
line be prolonged four or five miles. 

Each transit operator takes an angle on the boat at 
every sounding, noting in his book both the angle and 
the time it was observed. The rodman on the boat 
may take the depth every fifteen seconds of time, wav- 
ing asmall flag as he does so, while the recorder on 
the boat notes the depth and time of each sounding. 
All the recorders, while working, use watches which 
are adjusted to keep time together. 

When the chart is made we have first anaccurate sur- 
vey of the shore lines, base lines, transit stations, houses, 
etc., doneintheordinary way. The water willat first ap- 
pear as so much blank paper. By referring to the dia- 
gram, it will be seen that the two transit stations are 
more than a mile apart and on opposite sides of the mouth 
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of a bay or river. The dotted lines show the proposed 
ranges or courses of the sounding boat. In going back 
and forth over the space to be sounded, the boat is 
steered in straight lines by the aid of signal poles and 
targets, previously set up on shore, at regular distances 
apart. This is very important, for it enables the boat 
to be steered over the entire space, in regular lines, and 
thus makes sure that no considerable area be omitted. 
On the main land and some miles to the westward is a 
church tower, visible for many miles at sea. On his out- 
ward run, or in returning toward the shore, the pilot 
so steers the sounding boat as to keep one of the target 
poles in a line with the church tower, and thus insures 
a straight course. 

To locate each sounding at its proper place on the 
chart, the following proeess is carried out : The sound- 
ing book may show that a depth taken and recorded at 
10:45 o’clock was 105 feet. Transit book A may show 
that the angle or position of the boat at that hour and 
minute was south 9 degrees and 15 minutes west. 
Transit book Bshows the angle from station B at that 
time was south 42 degrees and 10 minutes east. If 
these two courses or angles be now traced on the chart, 
from stations A and B, the lines will intersect at C, 
which was the true position of the boat. We makea 
dot there, and set down 1014 feet. 


This way of locating a distant object, by the mea- | 


surement of angles, is remarkably rapid and exact. 


The boat may be four or five miles from the shore, vet | 


its true position may be laid down on the chart as ex- 
actly asif it were possible to walk out to it and mea- 
sure the distance with a chain. The boat need not 
stop at all, but usually proceeds at a slow speed, taking 
soundings at the rate of four every minute or 240 per 
hour. To follow the course of the boat with the tran- 
sit, reading and recording every angle and the time, 
will keep two men at each station very busy indeed. 
They will scarcely have enough spare time to brush 
away a mosquito. 

In an ordinary harbor, many thousand soundings are 
taken, and they are all entered on their proper place 
on the chart, showing the depth of water everywhere. 
In this condition the chart will have its water area 
covered with figures, about as close as they can be 
written. The contour lines are now drawn, connect- 
ing spots of nearly equal depth. They represent the 
edges or outlines of areas of bottom of that average 
depth of water, and they curve about in the most un- 
accountable way. Spaces of equal depth are colored or 
shaded by a system of fine dots, and so outline the reefs 
and shoals. The eharacter. of. the. bottom will be indi- 
cated by the words sand, shells, rocks, mud, hard, soft 


within a century or less. The erosion of the bottom of 
all flowing streams takes place much more rapidly. The 
shoals are liable to shift their position without any ap- 
parent cause, making frequent surveys necessary, so 
that these aids to navigation may be kept up to date. 

Without such careful work as is done in our water- 
ways by the government engineers, the vocation of 
those who have occasion to go in or out of our harbors 
would be perilous indeed. 

0 
THE BLINDFOLDED JUGGLER. 
BY W. B. CAULK. 


While watching the clever manner in which a good 


a 
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THE BLINDFOLDED JUGGLER. 


juggler passes various articles from hand to hand, how 
many people ever give a thought to the many hours 
of practice devoted to even the simplest trick that he 
performs? To becomeeven a passable juggler, many 
weary months of constant practice are necessary. 
‘There are tricks in all trades, and some of the most 


favorites with the public. It has been truly said that 
‘* the tricks that require the most practice are the least 
appreciated by the average spectator.” It is my inten- 
tion merely to show how a simple trick has won fame 
for several well known jugglers. 

This is the trick of juggling blindfolded. An as- 
sistant tightly binds a heavy handkerchief over the 
juggler’s eves, and then, to make sure that he cannot 
see, there is placed over his head and shoulders a sort 
of bag, made of heavy goods, which should exclude all 
light, even if his eyes were not tightly bound with the 
handkerchief. Regardless of this, the juggler performs 
the usual passes with balls and knives. Yet, when the 
bag is removed, the bandage over his eyes is found un- 
disturbed. 

This is most simple. The bag is made ef the usual 
coarse bagging, and a few threads are pulled out of 
the part that will come in front of the juggler’s face 
when the bag is over his head, thus allowing him to 
see between the remaining threads as though looking 
through a coarse screen. 

When the bag is being placed over his head, and dur- 
ing the seeming effort of 
passing the arms through 
the armholes in the bag, 
the performer or assistant 
has no trouble in pushing 
the handkerchief up from 
the eyes to the forehead, 
thus allowing him to see 
through the open work of 
the bag. In removing the 
bag after the act there is 


no trouble in pulling the handkerchief down over the 
eyes. 


THE ILLUSION EXPLAINED. 


++ 2 ____. 
RAMESES THE GREAT. 

Of course nothing is easier than to talk cheap plati 
tudes before the spectacle of a monarch’s corpse, and 
not a few writers have made capital of a sort by con- 
trasting the history of Rameses II. with those mumnied 
bones of him now lying in the Gizeh Museum. For 
my part, says Mr. Eden Phillpotts, in Black and 
White, these human remains of famous Pharaohs 
caused me some indignation thus seen exposed behind 
panes of glass. Why, because a great one happens to 
have perished some few thousands of years, should we 
desecrate his dust in this fashion, and treat it as a 
peep show? And great beyond question was Rameses 
IIl—a man of genius, the first ruler of his time, one 
who at ten years of age sat in the state councils of his 
father at Thebes, who reigned at twelve yearsold; who 


or sticky. Specially dangerous places are marked by | successful entertainers in this line can scarcely do a| at seventeen led conquering armies against the warlike 


buoys as well as the main ship channel. 
buoys are of a standard shape and color, 
and mark the way as plainly as the sign- 
boards on the country roads. Indeed, 
they are the only signboards the sailor 
has, unless he is very familiar with that 
locality. The professional pilots get so 
familiar with. their harbor that they seem 
to develop a special sense, and readily find 
their way on the darkest nights. 

Shoals are composed mainly of sand, 
and are creatures of the current. ‘These 
drifting particles are carried along by the 
moving water, but settle to the bottom as 
soon as the flow becomes too slow to keep 
them in motion. Therefore, if anything 
should cause a variation in thecurrent by 
diverting its usual course or increasing its” 
speed, the drift material of the bottom 
begins to be cut away and moved along 
by it, forming an addition to some shoal 
further along or building up an entirely 
new one. Where a river empties into the 
sea, its outlet is usually much broader 
than the stream higher up ; hence the vol- 
ume of water flowing through the wider 
outlet has its speed of flow much reduced. 
This causes the particles of drifting sand 
and mud to settle to the bottom, and re- 
sults in the formation of a bar or line of 
shoals, partially closing the outlet. They 
sometimes form islands or delta, as at the 
mouths of the Nile and the Mississippi. 

At some places it has been found practi- 
eable to make the current carve out its 
own channel by diverting its course or 
narrowing its bed. This is usually done 
by jetties, which are artificial barriers, 
usually of stone work, to increase the 
speed of the current at that place. In 
such eases the drift matter is transported 
by the water further out into deep water, 
where it will be out of the way. 

It is said that all the characteristic 
features of the country, constituting what 
we call scenery, are the result of erosion. 
The action of the rain, snow and frost 
serves to carve into other forms the sur- 
face of the earth, and may result in the 
total change of the appearance of a place 
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GIZEH MUSEUM. 


I. AND HIS SON RAMESES II, 
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Lybians. ‘Thou wast a ruler of this land when thou 


wast still in the egg,” declares the famous 
inscription on the walls of the Medinet 
Habon temple. ‘Thou didst act with 
wisdom, didst speak even in childhood for 
the land’s weal.” At an age when our 
young men are just passing to the uni- 
versities, into the services, or through 
some other portal leading to life’s battle, 
the second Rameses had made his power 
felt throughout ancient Egypt and the 
civilized world. He filled the throne fo: 
sixty-seven years, passing as an old man 
of about eighty from the scene of his re- 
markable life. His works were manifold. 
The Egypt of his day won a thousand in- 
dustrial advantages from his energy and 
foresight. He built great treasure cities, 
developed the canal system, improved 
agriculture, advanced his nation’s welfare, 
extended her borders, and loomed a co- 
lossal power through nearly three genera- 
tions of mankind. His name was whisper- 
ed next to the gods of the land. He ap- 
peared no less than a manifestation of 
deity to the masses. That he had many 
faults is certain, in that he was a man; 
-but there can be no shadow of doubt that 
the soul of one of the giants of earth in- 
habited the small frame of Rameses the 
Great, and thirteen hundred years and 
more before the beginning of the Chris- 
tian era his was certainly the greatest 
name on earth. To-day his ashes lie in a 
glass case, and for a few piasters any eye 
may behold them. In the hall of the royal 
mnumimies at the Gizeh Museum do “the 
dead lift up their voices and tell the tale 
of their whole life,” to quote words of Re- 
nan. Here lie the bodies unearthed at 
Thebes in 1881 by Mariette Bey, and the 
collection includes a king and queen of 
the 17th dynasty, five kings and four 
queensof the 18th dynasty and three suc- 
€essive monarchs of the 19th, these last 
being Rameses the Great, his father Seti 
I, and his grandfather. ‘The 20th dynasty 
has no representative, but belonging to 
the 2ist are two kings, four queens, 
princes, a princess, and sundry priests. 
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RECENTLY PATENTED INVENTIONS. 


Engineering. 


RotaRy EnNGInE.—Riley D. Fassett, 
Harris, Mo. Extending transversely through a cylinder, 
and having bearings in ite side walls, according to this 
invention, is a driving shaft upon which two circular 
piston disks are eccentrically mounted, the disks being 
reversed as to their eccentricity, and mounted on the 
shaft between the disks is a partition block bearing at its 
periphery closely against the inner surface of the cylin- 
der. Extending entirely across the cylinder is a housing 
having steam chambers divided by apartition, and moving 
Vertically in the housing are abutments engaging with the 
piston disks, the abutments having at their opposite sides 
depressions forming steam ways. A slide valve controls 
the porte, and there is an expansion regulating valve, a 
lever having connection with both valves. 


Railway Appliances, 


CaBLE GRIP.—Joseph 8S. Peden, New 
York City. This improvement affords a guide which 
will loosely hold the cable while the car carrying the grip 
is rounding acurve, thereby preventing the cable from 
leaving the jaws of the grip and holding it in such position 
that the jaws may clamp the cable the moment the curve 
is passed. This guide attachment may be applied to any 
form of grip, enabling the cars to round the most abrupt 


curves as slowly as may be desired, the cable being re- , 


jeased at one end of the curve and taken up at the oppo- 
siteend. 


RAILWAY CATTLE GUARD.—Albert A. 
Graham, Topeka, Kansas. To more effectually exclude 
cattle and other animals from railway tracks this imven- 
tion provides a novel form of metallic pivoted jaws or 
blades to be arranged longitudinally between and at the 
sides of the rails, there’ being on these blades long and 
sharp teeth preventing an animal from making a step 
against them, but not liable to inflict permanent injury. 
‘The improvement affords a guard against live stock of 
all sizes and kinds, does not need a pit to break the con. 
tinuity of the track, and has no projecting points on 
which dragging chains, rods, etc., may catch. 


Bicycles, Etc. 


Lu@GAGE CARRIER FOR BICYCLES,— 
Harold J. M. Baker, Port Townsend, Washington. This 
is a device formed of spring wire or metal strip into three 
principal bends or loops, adapted to be attached to the 
handle bar of the machine. It is simple, inexpensive, 
small and compact, readily aitached to or detached from 
tbe machine, and may be conveniently carried in the 
coat pocket. 


POLYGONAL Two-PIECKE CRANK.— 
Frederick C. Avery, Toledo. Obio. According to this 
invention the bicycle shaft and crank have reduced and 
oppositely tapered polygonal tenons, and the motor wheel 
has a bore adapted to fit such tenons when lapped, while 
anut engaging the wheel causes it to hold the tenons in 
unyielding contact. The sprocket wheel hub and shaft 
are thereby firmly and rigidly connected, and yet may be 
readily detached. It is simple, neat, light, strong and 
inexpensive, and has been already thoroughly tested on 
over 7,000 bicycles. It has every appearance of being 
continuous from end to end, there being no unsightly 
bolt or screw heads sticking out. This improved crank 


is manufactured by the Chicago Bicycle Specialty Com- 


pany, Chicago. 

BICYCLE DRIVING GEAR.— Jesse E. 
Stoops, Dayton, Washington. A gear adapted to be 
operated by hand, and that is auxiliary to and for use in 
connection with the ordinary pedal driving gear, is pro- 
vided by this invention, the two mechanisms being so 
arranged that they may be operated together or either 


géar operated independent of the other. “This gear may j 
be applied to any form of frame with slight alterations ; 
or additions, and the arrangement is such that the entire | 


weight of the body, together with all the power exerted 


in the lifting operation of the hand-driving mechanism, | 
will be communicated to the driving mechanism operated . 


by the feet. 


THREE-WHEELED CYCLE. — Theophi- 
lus E. Montgomery, Wilmington, Del. This cycle hasa 
central driving wheel, and smaller forward and rear 
wheels, arranged tandem, and the frame pivoting 13 such 
that the jar is distributed throughout the parta and re- 
duced before reaching the saddle, making the wheel 
easier to ride than the ordinary bicycle. Either the for- 
ward or rear wheel may be used for steering, and the 
cycle is capable of turning as short and being as easily 
handled as previous forms of construction. Ordinary 
forms of driving mechanism are employed. 


Mechanical, 


BRAKE FOR HORSE POWER MACHINES. 
—Thomas P. Chambers, Newtown, Pa. ‘Lo prevent the 
tread floor of such machines from traveling too fast for 
the animals operating them, or for stopping the move- 
ment entirely, this inventor has devised a strong, simple 
and inexpensive brake, located between the stretches of 


the fluor, and having brake bars adapted to be broughtinto : 


engagement with the lower rollers of the tread fioor upon 
the movement of a lever. The housing for the animal, 
as well as the tread floor, may be of any desired construc- 
tion, and the mechanis:n may be applied to any form of 
horse power machine. 


PuaTE LiFtTeR.—Elam D. Diffender- 
fer, West Milton, Pa. To facilitate getting a secure hold 
on a plate, pan or other vessel, to place it in different 
position or transfer it from one place to another, this 
lifter comprises a handled rod with transverse slot at its 
forward end and a longitudinal groove, there being se- 
cured in the slot a doubled up metal flange with eyes in 
which are secured the ends of an outer jaw, while a 
sleeve sliding on the rod has a tongueengaging its groove, 
the sleeve having in its side eyes in which are secured 
the ends of an inner jaw, there being means for holding 
the sleeve in a forward position to lock the inner jaw in 
position on the plate. 


Agricultural. 


Corn HARVESTER. — Frank Hixson, 
Ashland, Ohio, This invention provides a simple, strong 


and inexpensive harvester upon which the cornstalks as 
cut may be piled to form a shock of the desired size, the 
shock being then deposited on the ground in upright 
position. Combined with a platform carrying knives is 
aplatform which turns and is provided with uprights, 
supporting bars being removably carried by the revoluble 
t platform, and binding devices being carried by the sup- 
porting bars, while a lift lever is provided with pendent 
\ members adapted to engage with keepers on one of the 
supporting bars. 
| ANIMAL Stauy.— William M. Under- 
hill, Underhill, Wis. A stall of simple and inexpensive 
, construction, designed to facilitate keeping clean a barn 
or stable, is provided by this invention, there being at 
the rear portion of the stall a chute board mounted to 
swing, and adapted to stand in inclined position, to re 
ceive the droppingy and convey them outside the stall. 
Provision is also made whereby the confined animals may 
be conveniently fed, attended or liberated in case of 
fire, the construction, combination and arrangement of 
| parts affording important advantages over constructions 
| hitherto employed. 


Cross CLEvis. —Jobn Iu. Thomas, 
Osceola, Mo. A device readily applicable to a three- 
: horse plow having a beam brace, or to any other kind of 
H plow, is provided by this invention. A clevis pin is re- 
movably held on the clevis body, an arm adjustably held 
on the clevis body forming a bearing for the free end of 
the pin, while a cotter pin extends through thearm and 
engayes one of a seriesof recesses in the inner edge 
of the clevis body to lock the arm in place on the 
body. : 

SIEVE FOR THRASHING MACHINES.— 
Henry Foecke, Crofton, Neb. A screen capable of uni- 
| versal adjustment has been devised by this inventor. 
whereby a proper relation may be maintained between 
the caliber of the screen and the amount of grain being 
handled. A number of parallel bars are rigidly held by 
a frame, plates being hung pendent from the bars, while 
rods which run transversely to the bars may be held at 
: any desired proximity to the frame, causing various po- 
‘sitions of the plates to give the sieve a large orsmall 
| caliber, the adjustment being made to suit the amount 
| of grain to be taken from the straw. 


| Miscellaneous, 


SExTant.—Frederick J. B. Cordeiro, 
United States Navy. According to this invention, the 
frame has a graduated arc and a telescope or ita equiva- 
lent for direct observation, while an index arm pivoted 
at one end to the frame is adapted to swing between the 
frame and telescope, the index arm having near ita pivot 
a rigidly secured isosceles prism, the end surface of the 
prism bisecting approximately the field of the telescope, 

| and the axis of the prism being parallel to the pivot of 
‘the index arm. The sextant is designed to facilitate 
: obgervation by rendering the image observed by indirect 
observation brighter and more distinct than that ob- 
tained with the usual arrangement, the arrangement 
being more simple, the horizon glass being omitted, the 
instrument having no parallax, and the adjustment being 
easier. 

MEASURING POLE.-Reuben Hegarty, 
Madera, Pa. In poles or rods which are extensible 
longitudinally, this invention provides an imprevement 
whereby the sections or members are so counected as 
to be adapted to slide one on another and have no 
projecting parts. The sliding members are provided 
with a detent for holding them immovable at intervals, a 
thumb screw passing through one of the members being 
adapted to engage the other member, and the head of 
the thumb screw being situated in a recess in the member 
to which it is secured. 

WriIeHING SCALE.— Elmer A. Ter- 
pening, Geneseo, Ill. A scale more especially designed 
for weighing ice, cotton bales and other merchandise 
while in motion, has been devised by this inventor, the 
invention consisting principally of a pulley adapted to 
be rotated from the weighing beams, a clutch mechanism 
for actuating the tally or registering device and adapted 
to engage the pulley, and a tripping device controlled by 
the merchandise for throwing the clutch mechanism out 
of engagement with the pulley. The merchandise 
passing over the platform is weighed and the mechanism 
is reset as the weight leaves the platform, the machine 
being self-adjusting or balancing and not affected by 
any accumulation of dirt or pieces of merchandise. 


ZINC AND ZINKIFEROUS ORES.—Fidgar 
A. Ashcroft, Grays, England. To prepare zinc ores and 
zinkiferous lead ores for smelting, this invention pro. 
vides for first converting the zinc sulphide present in the 
ore to nentral or basic zinc sulphate and zinc oxide, 
grinding the ore, and then leaching the finely ground ore 
with a hot solution of ferric sulphate to dissolve out the 
zinc and precipitate the iron as ferric hydrate in the 
residue toserve as a fiux in the subsequent smelting 
operation. 

DUMPING APPARATUS —James G. De- 
laney, New York City. This invention provides an ap- 
paratus by which a load receptacle or bucket may be 
raised and lowered, or conveyed and dumped where de- 
sired, the apparatus being suitable for use in various 
| ways, with transfer or cable systems or with a derrick. 
‘ Combined with a frame and winding drum is a sheave 
mounted adjacent to the drum, the sheave being capable 
of carrying ‘a cable and being freely movable in each 
direction independent of the drum, while the latter is 
capable of connection direculy with the cable, to be 
operated thereby. 

FirE Puva.—Edgar C. Wiley, Lynch- 
burg, Va This device comprises a casing below the 
stand pipe, the latter fitting within the casing and being 


afford a surface against which the earth may press in 
such manner as to lift the plug. The casing is also 
: slightly tapered inward from a point below its middle to 
its upper end to avoid any lifting by the upswelling of 
the ground. ‘The arrangement renders the vent outlet 
certain in its operation, permits the draining of the 
stand pipe down to a point but a short distance above 
the plug valve, and furnishes both the plug valve seat 
and the vent outlet valve seat in the same part, facilitat- 


ing both the manufacture and application of she im-- 


proved plug valve. 


clamped in position without any lateral projections to’ 


BALE TiIzE.—Thomas C. Ed monston, lighting. The book is designed not only to interest and 


Houston, Texas. 
aperture near each end, longitudinal grooves running into 
one of the apertures and diametrically opposed on op- 


posite faces of the plate, there being a bayonet slot in ! 


one of its sides and an angular slot on the opposite side. 
A wire having one end extended through the grooved 
aperture is bent or doubled back through the other 
aperture, the other end of the wire being bent through 
the slots and transversely around the plate, forming a 
loop engaging the doubled up part of the wire. The tie 
is not liable to become accidentally unlocked, and may 
be used on ordinary compresses. 


FoLpine DisPLay RACK AND TRAY.— 
James S. Baird, Golden, Col. This device comprises 
two end frames, each composed of a semes of bars 
pivoted together to form a lazy tongs, the end frames 
being connected by bars which form common pivots for 
the centers of the side bars and being provided with a 
lifting handle controlling the locking mechanism, The 
trays forthe goods are fastened on the common pivot 
bars and the outer ends of the sideframes. Racks or 
shelves of any kind may de substituted forthe trays, 
and the device is readily foldable into small space. 


INVALID’S BED.—Stephen C. Attkis- 
son, Salem, Ind. This invention provides an improve- 
ment adapted for use in connection with an ordinary 
bedstead, comprising a rectangular frame nearly equal to 
the length and width of the bed, in the bottom of which 
is a canvas sheet, forming the bottom of the invalid’s 
bed. The frame is adapted to be raised and lowered 
from and to the bed proper by means of a line attached 
to a winding drum on a stand, and a block and fall con- 
nected with the ceiling, the invalid being thus moved 
without disturbing his comfort or causing exposure to 
uneven temperatures. 


SasH Lockx.—John N. Ahrens, Union, 
N. J. This device is designed to facilitate holding 
sashes open to acertain extent an] prevent their being 
forced further open. The upper sash carries on its side 
bara ratchet plate, and fixed on the upper side portion 
of the tower sash is an angle plate on which are two 
slightly fiexible standards carrying a thumb screw on 
which swings a pawl, the ‘standards being adapted to 
clamp the pawl and hold it rigidly in position. Pivoted 
between the standards 1s a spring-pressed link carrying 
at its outer end a shoe adapted to engage the ratchet 
plate, the thumb screw and pawl holding the shoe firmly 
in such engagement. 


Door FASTENER. — August H. Wes- 
ling, St. Louis, Mo. Combined with a spring-controlled 
bolt with which is connected a rod, is an angle lever 
connected at one end to the rod,a main lever being 
pivoted to the other end of the angle lever, and there 
being guide pins on each side, the main lever having an 
edge recess adapted to receive one of the guide pins 
when raised, while there are operating connections from 
the door knob to the main lever. The device is adapted 
for attachment to any door, serving to fasten the door to 
the floor at anv point in its travel, preventing the closing 
or farther opening of the door by the wind or a 
draught. 


CONDIMENT Box.—Adolph Jenatschke 
and Er.st C. Fischer, New York City. This is a com- 
bined salt and pepper box, arranged with simple means 
for grinding the pepper to the desired fineness while 
holding the box over the food to be seasoned. The box 
has two independent receptacles mounted to rotate one 
upon the other, a ring carried by one receptacle having 
an interior grinding surface flared outward, and a grind- 
ing cone carried by the other receptacle engaging the 
grinding ring. The ground pepper drops out as it is 
ground, and the device is inverted to sprinkle galt. 


Designs. 


FRAME FOR PRESCRIPTION CABINET. 
—Joseph M. Worthington, Annapolis, Md. This design 
affords a flat intermediate table portion over a central 
cupboardlike section, and upright sections at each side of 
the central table portion. 


JAR Fastenina Bar.—John Schies. 
Anderson, Ind. This design is for a spring wire or rod 
bent somewhat S-shaped on top and with short hook- 


like end sections, to be sprung into engagement with the |. 


top of a jar cover and the bead at the edge of the top of 
the jar. 


PLAITED FaBRic.—Paul Gumbinner, 
New York City. This fabric has on its obverse side in- 
tersecting fiuted paneis and on the reverse side similar 
panels with a longitudinal rib where the panels join, the 
fabric having scalloped upper and lower edges. 


GAME BOARD.—Dailas Du Bois, Mont- 
clair, N. J. This board has a central turntable with 
marginal pockets, and partitions of checkered formation 
radiating from the space in which the turntable is 
placed. 


CaRD CASE ATTACHMENT.— William P. 
Ordway, Boston, Mass. This design affords a novel 
form of spring wire holder to be used in connection with 
a card case in the game of duplicate whist, and provides 
for the holding and keeping separate of the several 
hands in the game, likewise providing for the ready 
removal from or introduction into the case of any par- 
ticular hand. 


Note.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS, ETC. 


THE ELEMENTS OF ELECTRIC LIGHTING. 
By Philip Atkinson, A.M., Ph.D. 
New York: D. Van Nostrand Com- 
pany. Pp. 279. Price $1.50. 


Dr. Atkinson's treatise, first published in 1888, has 
now, revised and enlarged, reached its ninth edition. 
It treats of electric generation, measurement, storage and 
distribution. In the last edition descriptions are given of 


This tie has a locking plate with instruct the general reader, but also to serve as a conve- 


nient hand book for the electrical engineer. 


Curious HomEs AND THEIR TENANTS. 
By James Carter Beard. New York: 
D. Appleton & Company. Pp. 275. 
Price, 65 cents. 


This, the latest in the series of Appleton’s Home 
Reading Books, is designed, as have been its predeces- 
sors, to supplement the school studies of young people, 
and make interesting and attractive at the fireside sub- 
jects which have heen, perhaps, too formally presented 
at school. The ‘‘ homes ”’ here described are in the earth, 
rocks, trees, grass, snow, water, etc. The author has 
succeeded in presenting his subject in most entertaining 
style, and the publishers make of it an attractive vol- 
ume, 


A TEXT BooK ON APPLIED MECHANICS. 
Vol IJ. By Andrew Jamieson. Phila- 
delphia: J. B. Lippincott Company. 
London: Charles Griffin & Company, 
Limited. Pp. 388. Price $2.50. 


A text book is here specially arranged for advanced 
students in applied mechanics, the author having pre- 
viously furnished text books on steam and steam engines, 
elementary applied mechanics, magnetism and electrici- 
ty, etc. The volume comprises a series of lectures on 
Motion and Energy, Graphic Statics, Strength of Mate- 
rials, Hydraulics and Hydraulic Machinery, and contains 
numerous diagrams and examination questions. 


THE Practical ENGINEER’S POCKET 
Book FOR 1898. Manchester, Eng. : 
The Technical Publishing Company. 
Pp. 374 Price 75 cents. 


This is the ninth annual edition of a pocket book and 
diary which has proved very popular among engineers 
and mechanics, as affording a convenient and very full re- 
ference book and mentor in many of the questions ordi- 
narily coming up in daily practice. 


TUTORIAL TRIGONOMETRY. (Of the Cam- 
bridge [English] University Tutorial 
Series.) By William Briggs, M.A., 
F.C.8., F.R.A.S, and G. H. Bryan, 
Se.D.. F.R 8. London: W. B. Clive. 
Pp. 326. Price $1. 

This is a strictly technical text book of the University 
Correspondence College Press, and as such ranks as an 
undoubted authority, with the subject matter arranged, 
in connection with comparatively simple questions, in 
such manner as judged best to facilitate the study by 
students. 


PRaAcTICAL Woop CARVING. A simple 
treatise on the rudiments of wood 
earving. By Charles J. Woodsend. 
Illustrated by numerous engravings 
of original drawings. New York: 
David Williams Company. 1897. 
Pp. 86, 108 illustrations. Price $1. 


This book treats of the proper method of handling 
tools as well as the shape for grinding them in order to 
produce different kinds of work. Special attention is 
given to the transferring of designs upon the wood. 
There have been a number of books devoted to this sub- 
ject and we do not remember of any in which the illus- 
trations have been soclear. The diagrams of advanced 
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beginner, but also to those who are already proficient in 
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bases the text of this volume upon the laboratory work 
required of beginners at Columbia, of which it is an ex- 
position supplemented by a course of lectures and pre- 
scribed reading. The laboratory work requires two 
mornings a week during the year,and the illustrations 
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BIGG@LE Cow Book. Philadelphia: Wil- 
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250-254 South Clinton St., Chicago. 


Largest Manufacturers of Telephones 
exclusively in the United States. 


PNEUSMATIC STIVERS’ RUNABOUTS. 


The best driving wagon onearth. ‘The best evidence of its 
popularity is the many 
efforts at imitation. 

Ball bearing axles, 
solid and pneumatic 
rubber tires, wired- 
spoked and wooden 
wheels in stock for 
ready shipment. 


Pueumatic Wagon Co.. 
425 Wabash Ave., 
Chicago, Il. 


Pipe Threading Machines 


of Highest Merit. 
COMBINATION BENCH 
and PIPE VISES. 


Catalogue containing inter- 
ésting information free. 


Bignall & Keeler Mfg. Co., 
Box S., Edwardsville, IJ}. 


THE WM. 


Bicycle, Steam Engine and 
Valve, Electrical Machinery, 
Agricultural Machinery 


ISPRINGS 


Special Springs for all purposes made to order. 
Mechanical experts requiring Springs would do well to 
correspond with us. 

14 South Jefferson Street, Chicago, Ill. 


DORMAN’S 
WULGANIZERS 


are used all over the world. 


Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. Wealso make 
Dry Heat Vulcanizers. Complete outfits 
trom $10 to-$1,000. All Stamp and Stencil 
tools and Supphes. Brass and Steel Dies 
ior ull purposes. S<als, Bograving and 

Established 1860. 


Die Sinking OF all. kinds. 

irinting Presses, with cumplete outfits, 

vrom $1 to $100. [— Send for Catalogues. 
THE J. F. W. DOKRWAN CO. 

121 E. Fayette St., Baltimore, Md., U.S. A. 
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THE INDUSTRIAL”’ 
OXY-HYDROGEN COMPOUND JET, 
Capacity, 1000 candle power. Highly finished 
and nickel plated. Price $10.00. This jet can be 
titted to almost any good magic 
lantern, etc, and will produce a 
very powerful and white light. 
Write to Keller, McMillan & 
Mantz, Makers and Patentees 
of High Grade “Industrial” 
Stereopticons, Magic Lan- 
terns, and Accessories of ev- 
ery description_used for Lantern ° 
Projection. 125 & 127 Worth St.. New York. 


ELL DRILLING MACHINERY 
.N | MANUFAC TURED BV : 
\ WILLIAMS BROTHERS. 
(ITHACA, N.V. 
MOUNTED OR ON SILLS, FOR 
DEEP OR SHALLOW WELLS, WIIH. 


STEAM OR HORSE POWER 
SEND FOR CATALOGUE 


Pronounced, by all who use it, the best 


PAPER CLIP 
in the market. Made by 
THE UTILITY PAPER CLIP COMPANY, 
DETROIT, MICH 
For sale by all stationers and office suppl: 


dealers. Send for sample box of 100, 25 cts. 
by mail. 


rIv’s On THE LEVEE 
The ‘Which Way’? Pocket Level 64 

tells in a second which direction 
work is “out.” Accurately ground lens. 
Nickel plated and polished. Size ofa { 
dollar. Price, One Dollar. A gents want- 


cd. {8 Sena for New Catalogue. 
E. G. SMITH, Colum 


SCREW -CUTTING DIE HEADS 
0 SELF-OPENING and ADJUSTABLE. 
: The best die head on the market. Some ad- 
vantages over “others,” viz.: ‘They are 
smaller, stronger, more compact, have no 
levers to spring, cannot be clogged by 
chips, are always reliable, and the prices 
are right. (8 Send ier descriptive circu- 
FA lar “'S A.” Our die heads are furnished 
= in sizes suitable for cutting threads from 
No. 17 wire gauge to 6 inches diameter inclusive. 
Geometric Dritt Co., Westvicte, Cr. 


. «) CHAS. CHURCHILL & CO., London. England, 
EUROPEAN AGENTS :} WHITE CHILD « DENBY, Vieusa, Austr. 


ia, Pa. 


Grindingimill feéding mechanism. C. Munson..... 595,819 
Guanodistributor. J. B. Kimbell.. - 1) 
Gully or stenchtrap, J. Johnson. . : 
Guns, gyroscopic. contrelled firing mechanism 
ships’, L. Obry ' 
Hair ribbon retainer, F. J. Skillen 


for 


Hammock, Sutton & Masland......... 595,794 
Hanger. See Duor hanger. Hat hanger. ae 
Hasp, W. A. Rolker.... 595,923 
Hat hanger, O. Sager. - 595,7 
Hat pin, K. E. Rice.... 595,920 
High tension switch, H. Muller. » 595,887 
Hoist, geared, C. I. Marll 595,703 
Hoisting and conveying apparatus, bowlder, F’. ‘ 

W. JACODS.........ccece cece cece cece nteeeeeeneeeeene 595,713 
Hook. See Fish hook. ae 
Horseshoe, J. W. Porcher... .........+.eeeeeeeeeeee 59,733 
Horseshoe calk, k*. A. Duncan 596,026 
Horseshoe calk, P. Held............... 595,71) 
Horseshoe extractor, J. W. Brocksor 595,692 
Ice cream disher, A. W. LocKWood...........+.++++ 595,954 
Ice creeper and heel plate, combined detachable, 

CORE GOOD aio hss Gict is codie es Saeia cayeReon sea one ee OODLE 
Ice shredder, self-emptying, J. H. Logan 595,835 
Illusion apparatus, A. Lake.................6. pool 
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Incandescent mantle holder, G. H. Chinnock. 
Incandescible material, manufacturing, W 

Voelker......... 
Inductor generator, 


Inkstand, C. B. Smith .. ... 3,739 
Insect exterminator, C. Zim 595,750 
Insulator bracket, C. A. Woolsey. 595,827 
Journal bearings, mould for linin, 7 
Uebelacker... ......... 195,825 
Journal lubricator, G. Med 595,917 
Knife. See Pocket knife. 
Knit fabrics, apparatus fer finishing, P. Schloss- 
IBDN, ise sc ois gogscs tate sacs eee <hs ou Gaus 


« 595,898 
Knitting machine, G. W. Cummings. 0 
Knitting machine, WG. E. Frink Ne 
Knitting machine, circular, Paxton & O’Neill 
Ladder, extension step, D. Bernhart... 
Lamp, C. M. Lungren................55 R panitecieeece 
Lamp blaze extinguishing burner, H. Straight. 
Lamp, electric arc, A. Blahnik... 
Lasting machine, E. F. Grandy..... 
Lead, making white, A. H. Eyles et al. 
Lens measure, W. H. Reisner............. 
liquid mixing apparatus, Diehl & McCargo. ee 
moon pattern matching mechanism, 4. Clapper- 
on AEA 
Loom warp stop motion, W. H. Baker 
Lubricator. See Journal lubricator. 
Lubricator, P.H. Kane..........- 0.00: eee ee eee ees 
Lubricator, J. McGinley. 
Lubricator, G. Walch.... 
Lumber rack, S. Solomon 
Malt floor, dumping, C. Macher et al. 


Mason’s and builder’s implement, E. G. Nichols 


Milk can, A. V. Smith 
Mine gate, G. G. Lewis 
Mixer. See Gas mixer. 
Mouldboard, S. A. Smith............. Sete cbredwtiona ae 
Motor. See Electric motor. 
Musical instrument, elec 
sen........ 
Nailing machine, | 
Necktie fastener, A. F. Vau 
Needle threader, C. Laurence: 
Nut lock, J. W. Donaldson.. 
Nut lock, Murphy & McDevi 
Nut lock, H. B. Robischung 
Nut lock, H. Theis... 


Oil can, J. H. Wolff... 465 
Oil reservoir for car journals, C. K. Harrison. . 595,999 
Opera glass and handle therefor, A. S. Crane. 595,697 


Ore classifier and slimer, W. E. Wild 
Packing box, J. W. Neumann........ 
Packing, metallicring, L. Katzenstein ay 
Paper feeding machines, electric controlling de- 
vice for, Dexter & Ransom...............-....5 
Paramidophenol, making, H. R. V 
Perimeter, Meyrowitz & Buchhop 
Photographic purposes, method of and apparatus 
for converting X rays into light for, I’. B. 
Kinraide soc oii. ccs ad Geasa es geen 5 saa donde eed 
Piano or organ music rack, Fk. W. Hedgeland...... 
Pin. See Hat pin. 
Pipe. See Tobacco pipe. 
Pipe cu tter, internal, C. W. Morley 
Pipe outlets, tool for cuttiny off gas, 


+ 596,021 


595,755 


. 595,756 


. 595,716 


. 595,991 
595, -_ 
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Pum ping apparatus, oil well, W. + 595,914 
Rack. See Bicycle rack. lumber rack. e 
Railway bolt lock, L. Herrin....................0685 595,775 
Railway rails, device for bridging joints of, ’ 
McKinnie (reissue)................ seeeeee 
Railway tie and clamp, C. A. Cole 


we 


Recorder. See Car recorder. ; ’ 
Register. See Cash register. Self indicating 
register. 


Rein holder, Lewis & Williams...................45 
Revolving chair, J. M. Morgan. 
Rock drill, A. M. Plumb............. 
Roll, flexible rotary, Condon & Ham.. 
Rounding and channeling machine, EK. M. Cole 
Roving machine flier, ‘I’. F. Dunn 
sash; window, J. Haywou 
Scaffold, M. Cody 
screen. See Window screen. 
Screw driver. F. B. Miller............2....:.50seee eee 
screw threading rods or wires, machine for, C. It. 
B. Naumann....... cee cece eee ane 


Seal; lead, F. W. Brooks...............000.- + 595,989 
seam for attaching buttons to shoes, etc., J. J. 
Sulltyanyy ie ccsss cuisine aacopec eae « 599,744 


Self indicating register, G. KE. Gay ses 
Sewing on buttons, machine for, J. J. Sullivan. 

595.742, 595,743, 
Shafting core, flexible, W. D. Fersyth...... Satan 
Sheet assembling and stapling machine, ‘I’. 


595,876 


596,020 
59,708 


OXC OD Meena cena tinea seater te oe c oioaton ne 595,941 
Sheet metal vessel, G. ACkermann................. 595,800 
Sheller. See Corn sheller. 


Ships’ boats, holding. and disengaging gear for, 
L. 'T. Gaskill......... .. faa iaialasd wad e's vedicig sions sivas 
Sieve or bolting machine, gyrating, A. Wolf...... 
Signal. See Car signal. 
Stgnals, auxiliary apparatus for selective electri- 
« cal, G. W. Whittemore. 
Sled runner, A. M. Carlso: 
Sleigh runner, attachable, 
Smokehouse apparatus, G. A. Lowry. 
Solder from sheet metal cans, mean: 
ing superfluous, O. 8. Fellows.... 
Spindle. See Vehicle spindle. 


599.912 
595,985 


. 596,036 
595,872 
. 595,851 
. 595,856 


595,705 


Spindle bearing, E. J. Carroll........... 595,903 
Spinning machine, ring, A. W. Harris.......,..... 596,016 
Spirometer and coin controlled mechanism there- ° 
for, DAs Av BUCK 0.508.500 tacos ovces sete esaaws 595,990 
Spring. See Cultivator beam spring. 
Sprinkler, E, A. Knoop... 595,778 
Stable, G. P. N 596,007 
Stand. See Display stand. . 
Starting and stopping mechanism, C. H. Fogg.... 595,707 
Steam boiler, W. D. Hoxie... wees 599,852 
Steam gage, D. & F. D. Almy . 595,844 
Steam generator, ‘I. R. Butman. . 596,024 
Steam generator, sectional, C. P. Higgins.. «+» 595,829 
Steaming appliance, collar, J. A. Anderson........ 595,752 


Stereometric representation, 
for, W. F. C. Morsell 
Stoker, m echaniica ], C. R. Greuter. 
Stool, piano, T. Cl yne 
Stopper. See Bottle stopper. 
Stove, F. & A. Girtanner... 
Stove, A. P. Johnson... 
Stove, EH. Laroche...... 
Stove top, W. H. Francis... 
Stoves, vapor burner 


sectional 


model 


Supporting stand, M. Allgauer 

Swing, lawn, H. H.Smith............ 

Switch. See Electric switch. High tension 
switch. 

Switch stand. O. H. Round et al.. 

‘Takeup mechanism, F. L. Alley. 


(Continued on paye 15) 
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# Williams’ Shaving Stick, ‘J. B. WILLIAMS CO. r 
: 25 cts. 
4 Yankee Shaving Soap, Glastonbury, Ct.,U.S.A.]J 


LONDON 
64 Great Russell St. 
SIDNEY 
161 Clarence St. 
Williams’ Soaps are for 
sale everywhere, but if 


ro cts, 
Luxury Shaving Tablet, 


25 cts. 
Swiss Violet Shaving 
Cream, 50 cts. 
Jersey Cream (Toilet) 
Soap, 15 cts. 
Williams’ Shaving Soap 


your dealer does not sup- 
ply you, we will mail 


| SHAVING SOAPS FAMOUS ge icticires 


Cakes, x Ib., oc. Exquisite alsofor Toilet. Trial Cake for ac. stamp. paid, on receipt of pri 


SSE wa SG 


eae ae 


| is the best way to a child’s mind. A pretty or strange 

< Picture stays, where a verbal de- 
scription slips away. In day school 
and Sunday school, a Stereopticon 
is the teacher’s most efficient ally. 
If you doubt or are ignorant ofthe 
scope of the instrument, send 20 
cens for our catalogue of slides. 
There are tens of thousands of 
- ie picturesque scenes of travel, land. 

nr scape, history, adventure, etc, 
that you can rent at luw rates. Hire lists free. 


RILEY BROTHERS, 
Bradford, Eng. 16 & 18 Beekman St., NEW YORK 


The Largest Stereopticon Outfitters in the World. 


BRANCHES—Bosron: 36 Bromfield St. CHICAGO: 69 
Washineton St. KANSAS C17ry, Mo.: 515 East 14th 
St. MINNEAPOLIS: 22 Washington Ave. So. 


HOLDS HOSE 
‘Shr wath a rape like grip, and never 


The most handsome, neatest, quickest and most easily 
acquired ornamental lettering. Based on mathematical 

rinciples, anybody can learn it in a few hours from the 

ethodical Textbook to Round Writing, complete with 
an assortment of 25 single and double pointed pens, 
postpaid, $110. ‘The most practical system of lettering 
for maps, plans, book headings, insurance policies, di- 
plomas, legal documents, price tickets, etc. 
KEUFFEL & ESSER CO., 44 Ann Street, NEW YORK. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Steel Towers and T'anks. 
La. Red Cypress Wood l'anks a specialty. 

W. E, CALDWELL CO., 
217 E. Main Street, Louisville. Ky. 


= cS 
TUBULAR 
DRIVING LAMP. 


IT is the only perfect one. 
1 will not blow or jar out. 


Lift the little 
Jever and tbe jaws are rel eased. 


No elastic band to bind the leg. : IT’ gives a clear, white light. 
Improved Washburne_ Patent TY is like an engine head- 
Fasteners applied to Cuff and an light. , i 
Necktie Holders, Suspender IT throws the light straight 
» Buttons, Eyeglass Holders and ahead from 200 to 300 ft. 


1T burns kerosene, 
Send for book ( free). 


R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper and get special discount. 
Ae — ESTABLISHED cae <8 


TYPEWRITERS 
HALF PRICE 


Wewill sell you any typewriter 
made for one half regulur pric 
many forone quarter. Every m 
chine guaranteed in perfect order. 
TYPEWRITERS SOLD, RENTED, E 
CHANGED. Sentanywhere with priv- 
ilege of examination. Send for IIl- 
ustrated catalogue. 


National Typewriter Exchange, 22425 Sstlests 


Chicago. 


Key Chains. By mail 10 cents 
each. 25cents for Aluminum or 
Phosphor Bronze. Key Chains. 


Illus. booklet forthe asking. g 


AMERICAN RING CO., Box P, Waterbury, Conn, 


De e ; 
Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 


GOLD, STA''IONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N. Y. 
Manufactory Established 1761. 


6 s 
Sargent’s Elegant Trimmings Sargent’s 
A ti ti to Hardware ma ibe selected by, yout you 10s E P 
1 . m: 9 p 
rtistic ora qypret Karuent's ‘Book “ot ‘es asy Spring 
Hardware something that will please. SARGENT & CO. Locks 


37 Chambers Street, New York. 


Che Cypewriter 


Exchange) A SPLENDID HOLIDAY GIFT. 


2 14 Barclay St.. 
= 1656 Aéamsst, M AG | C 
38 Court Square, |Stage Illusions and Scientific 


BOSTON 
818 Wyandotte St,, 
KANSAS CITY, MO. 


We will save you from 
10 to 50% ou Typewri- 
ters of ai] makes. 


GS Send for Catalogue 


Diversions, Including Trick 
Photography. 


By A. HOPKINS. 
568 pages. Price, $2.50. 
This work appeals to 
old and young alike, and 


it is one of the most at- 
tractive holiday books of 


A. 


420 illustrations. 


make.—Bys G. M. Hopkins. Description of as mall elec- 
tro motor devised and constructed with a view to assist- 


ing amateurs to make a motor which might be driven the year. ‘I'he illusions 
with advantage by a current derived from a battery, and are illustrated by the 
which would have sufficient pewer to operate a foot highest ciass of engrav- 
lathe or any wachi ve requiring not over one Man pow- | ings, and the exposes of 
er. With 11 figures. Contained in SCIENTIFIC AMER- the tricks are, in many 


ICAN SUPPLEMENT, No. 641. Price 10 cents. To be 
had at this office and from ail newsdealers. 


Castings and 
Parts sm. 


of 8 Lt. Dynamo, Simple Elec- 
tric Motor and other Machines 


cases, furnished by the 
prestidigitateurs them- 
| selves. Conjuring, large 
| stage illusions, fire-eat- 
| 
| 
| 
| 


ing, sword-swallowing, 
ventriloquism, 
magic, ancient macic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 


mental 


| scribed and illustrated, 
making a handsome vol- 
ume. I[t is tastefully 
printed and bound. 
Acknowledged by the 
profession to be the 


STANDARD WORK ON MAGIC. 


¢@ Circulur of Contents and sample 
illustrations free upon request. 


MUNN & Co., Publishers, 


SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, N. Y. City. 


described in sci. Am. Supple- 
ments. Gas Engine Castings, 3 f 
Telephones and Electrical Sup- —————— 4 

plies. Send stamp for catalogue. at. A 


MIANUS ELECTRIC COMPANY, - - MIANUS, CONN. 


PERPETUAL MOTION 


A valuable series of papers giving all the classic forms 
of perpetual motion apparatus. The literature on this 
subject is so verv limited, the only book being entirely 
out of print, so that this series will be important to all 
SCIENTIFIC_AMERICAN 


inventors. 30 iUustrations, 

SUPPLEMENT, Nos. 1130, 1131, 1133, 1135, 
1136, 1137, 1138. Price, 10 cents each. For sale 
by Munn & Co. and all newsdealers, Seod for new 


catalogue. 


KRAFTUBERTRAGUNGS WERKE RHEINFELDEN, soot. fy vug.ualanticrof he ate 
« Power of the Rhine N/Bale, Switzerland. 
16,800 H. P. NOW AVAILABLE, TO BE INCREASED TO 30,000 H. P. 
The Company 1s in a position to let electric energy at exceptionally cheap rates and on the most favorable 
terms. They also offer to applicants wishing to establish themselves near the works, suitable land on either the 
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines. Cheap labor. 


For further information please address ''he Manager, Kraftubertragungswerke, Rheinfelden, Switzerland. 


Chain BELTING of Various Styles, ELEVATORS, CONVEYORS, 


COAL MINING and GVANDLING MACHINERY. 


The JEFFREY MANUFACTURING CO., COLUMBUS, O. 
62 Send for late Catalogue ““C.” Branches: CHICAGO—NEW YORK. 


© 1898 SCIENTIFIC AMERICAN, INC. 


